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Childhood overweight and obesity are from a public health perspective of concern 
for several reasons. Overweight and obesity persisting into adulthood have several 
health consequences as well as mental, social, and physiological consequences, 
and some of the health consequences can be seen already in childhood. Daily 
health behaviours; a balanced diet, sufficient physical activity and night sleep, and 
limited sedentary behaviour, are essential for children’s energy balance as well 
as for general well-being. Studies have shown that family characteristics, such as 
parenting practices are important determinants for daily health behaviours. Still, 
many gaps exist in our knowledge. Future research topics include identifying the 
potential moderators for associations found, and determining whether parenting 
practices predict changes in daily health behaviours, or whether the association is 
between parents’ sense of coherence (SOC) and children’s daily health behaviours. 
Specific aims of this study were to examine 1) the associations between parent’s 
SOC and children’s eating habits, 2) whether parental warmth and responsiveness 
moderate the associations between parenting practices and children’s daily health 
behaviours 3) whether a free school lunch moderates the associations between 
parenting practices and children’s fruit and vegetable intake and 4) whether 
parenting practices at baseline predict a favorable change in children’s daily health 
behaviours during an 18-month follow-up.
This study was based on two data sets; the Hälsoverkstaden and the Pro Greens 
study. “Hälsoverkstaden” was conducted among 10- to 11-year-old Swedish-
speaking children in the Helsinki region in 2006 (1284 children and 816 of their 
parents participated). A follow-up was performed in 2008 (676 children). The Pro 
Greens study was conducted in 10 countries among 11-year-old children. This study 
uses data from four countries with two different school lunch policies; Finland (n= 
934, regionally among Swedish-speaking children) and Sweden (n=841, Stockholm 
area) which serves a free school lunch, and Germany (n=816, Hessen area) and the 
Netherlands (n=589, nationally representative) with no free lunch.  Parents reported 
their SOC, parenting practices, and socio-economic status whereas children reported 
perceived parental warmth and responsiveness, perceived parenting practices, and 
their daily health behaviours. 
This study showed that a stronger SOC was associated with a higher probability 
that the child had a regular meal pattern; eating daily breakfast, lunch and dinner. 
Parent’s weaker SOC was associated with more frequent intake of energy-rich foods 
and less frequent intake of nutrient-dense foods. The associations between a higher 
amount of parenting practices and children’s favourable daily health behaviours, 
such as a regular meal pattern and intake of nutrient-dense foods were stronger 
8when children simultaneously perceived parental warmth and responsiveness. 
The associations between parenting practices and non-favourable daily health 
behaviours, such as intake of energy-rich foods and screen time were stronger 
when children did not perceive warmth and responsiveness from both of their 
parents. Most of the clusters of parenting practices with regard to consumption of 
fruit and vegetables were more strongly associated with children’s intake of raw and 
cooked vegetables in Germany and the Netherlands, where no free school lunch 
was served, as compared with Finland and Sweden, both of which have free school 
lunches. Most health behaviours changed unfavourably during the 18-month follow-
up. Parenting practices predicted such favourable changes in children’s daily health 
behaviours as higher increase in physical activity, less increase in screen time and 
soft drink intake, and less decrease in fruit intake.  
This interdisciplinary thesis showed that family characteristics, such as parenting 
practices and parents’ SOC are important determinants for 10-11 -year old children’s 
daily health behaviours. In general, perceiving warmth and responsiveness from 
both parents made the associations between parenting practices and children’s 
favourable health behaviours even stronger and having more parenting practices 
predicted more favourable health behaviours. Having no free school lunch made the 
associations between parenting practices and children’s vegetable intake stronger. 
Therefore, schools have an important role in promoting favourable health behaviours 
among children, for example, in cases where families do not have the resources to 
focus on daily health behaviours. This study also increased understanding of the 
relationship between parent’s SOC and children’s eating habits. The contribution to 
existing knowledge is useful in families, in schools, in health care, when targeting 
groups with special needs for example overweight children and their families, 
and in planning and carrying out health policies in order to promote daily health 
behaviours and healthy weight status development among school-aged children. 
The new knowledge can also be used when making recommendations or new laws 
about the topic. 
9sammanfattning
Övervikt och fetma i barndomen är från ett folkhälsoperspektiv oroande av 
flera orsaker. Övervikt och fetma har både psykologiska, sociala och fysiologiska 
hälsokonsekvenser och flera av dem kan ses redan i barndomen. Barns 
levnadsvanor; en balanserad kost, tillräckligt med fysisk aktivitet och nattsömn 
och begränsat med stillasittande (skärmtid) är viktiga för energibalansen och det 
allmänna välmående. Inom forskning har man kommit fram till att vissa faktorer 
i familjen t.ex. föräldrarutiner är viktiga för barns levnadsvanor. Även om det finns 
forskning i barns levnadsvanor finns det fortfarande mycket outforskat. Framtida 
forskningsbehov är bl.a. att undersöka möjliga faktorer som påverkar redan visade 
samband mellan föräldrarutiner och barns levnadsvanor, forskning som undersöker 
ifall föräldrarutiner kan förutse förändringar i barns levnadsvanor och ifall det 
finns samband mellan föräldrars känsla av sammanhang (KASAM) och barns 
levnadsvanor.
Denna studie hade som målsättning att undersöka följande: 1) samband mellan 
föräldrars KASAM och barns matvanor, 2) om föräldrars värme och lyhördhet 
påverkar sambanden mellan föräldrarutiner och barns levnadsvanor, 3) om en 
gratis skollunch påverkar sambanden mellan föräldrarutiner och barns intag av frukt 
och grönsaker och 4) om föräldrarutiner i utgångspunkten förutsäger en önskvärd 
förändring i barns levandsvanor under en 18 månaders uppföljning.
Denna studie baserade sig på data från två studier, Hälsoverkstaden och Pro 
Greens. Hälsoverkstaden studien utfördes bland 10–11-åringar finlandssvenska 
barn i Helsingfors regionen år 2006 (1268 barn och 816 av deras föräldrar deltog). 
En uppföljning gjordes år 2008 (676 barn deltog). Pro Greens studien utfördes i 
10 länder bland 11-åriga barn. Denna studie använder data från fyra olika länder 
som har ordnat skollunch på två olika sätt; Finland (n=934, regionalta data bland 
svenskspråkiga barn) och Sverige (n=589, barn i Stockholms region) som båda 
har gratis skollunch och sedan Tyskland (n=816, barn i Hessen området) och 
Nederländerna (n=589, nationellt representativ data) där ingen gratis skollunch 
serveras. Föräldrarna rapporterade sin KASAM, föräldrarutiner och socio-
ekonomisk status medan barnen rapporterade upplevd värme och lyhördhet från 
sina föräldrar, föräldrarutiner och levnadsvanor. 
Denna studie visade att förälderns starkare KASAM hade samband med att 
barnet hade ett regelbundet måltidsmönster, dvs. daglig intag av morgonmål, lunch 
och middag. Förälderns svagare KASAM hade samband med ett mer frekvent intag 
av energität mat och mindre frekvent intag av näringstät mat. Ifall barnet samtidigt 
upplevde värme och lyhördhet från sina föräldrar var föräldrarutiners samband 
starkare till sunda levnadsvanor, såsom regelbundet måltidsmönster och ett frekvent 
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intag av näringstät mat. Föräldrarutiners samband till osunda levnadsvanor, intag 
av energität mat och skärmtid, var starkare när barnet inte upplevde värme och 
lyhördhet från båda sina föräldrar. De flesta föräldrarutiner som gällde frukt och 
grönsaker hade ett starkare samband med barnens intag av råa och kokta grönsaker 
i de länder där ingen gratis skollunch serveras. Nästan alla levnadsvanor förändrades 
i en osundare riktning under uppföljningen. Föräldrarutiner förutsade sundare 
förändringar i barnens levnadsvanor såsom en högre ökning i fysisk aktivitet, 
en mindre ökning i skärmtid, en lägre ökning i läskintag och en lägre sänkning i 
fruktintaget.  
Denna tvärvetenskapliga avhandling visade att vissa faktorer i familjen såsom 
föräldrarutiner och föräldrars KASAM är viktiga bestämmande faktorer för 10-
11 åriga barns levandsvanor. Att man känner värme och lyhördhet från båda 
sina föräldrar stärkte sambanden mellan föräldrarutiner och barnens sunda 
levnadsvanor. Då ingen gratis skollunch serverades var flera samband mellan 
föräldrarutiner och barnens grönsaksintag starkare. Skolorna har en viktig roll i att 
främja barns sunda levnadsvanor och i sådana fall då familjen t.ex. inte har resurser 
att fokusera på levandsvanor har skolorna en viktig stödjande roll. Denna studie 
gav också större förståelse för samband mellan föräldrars KASAM och barnens 
matvanor. Den ökade kunskapen via denna studie är användbar när man planerar 
och genomför hälsofrämjande riktlinjer i skolor och inom hälsovården för att 
främja barns levandsvanor och en hälsosam viktutveckling. Därtill kan kunskapen 
användas för målgrupper med specialbehov såsom barn med övervikt och deras 
familjer. Kunskapen från studien kan också användas i nya rekommendationer 
eller lagar inom ämnesområdet. 
11
tiivistelmä
Lasten ylipaino ja lihavuus ovat kansanterveydellisiä haasteita monestakin syystä. 
Ylipainolla ja lihavuudella on monia psykologisia, sosiaalisia ja fysiologisia ter-
veysvaikutuksia. Osa näistä terveysvaikutuksista ilmenee jo lapsuudessa. Elintavat 
kuten tasapainoinen ruokavalio, riittävä fyysinen aktiivisuus ja yöuni sekä rajattu 
liikkumaton aika (ruutuaika) ovat tärkeitä lasten energiatasapainolle sekä yleiselle 
hyvinvoinnille. Tutkimukset ovat osoittaneet perhetekijöiden, kuten vanhemmuus-
käytäntöjen olevan yhteydessä lasten elintapoihin. Riittävää tietoa aiheesta ei silti 
vielä ole. Selvitettäviä alueita ovat esimerkiksi mahdollisten välittävien tekijöiden 
osuus löydetyissä vanhemmuuskäytäntöjen ja lasten elintapojen välisissä yhteyk-
sissä ja vanhemmuuskäytäntöjen pitkäaikaiset vaikutuksesta lasten elintapoihin. 
Myöskään vanhempien koherenssin tunteen sekä lasten elintapojen välisiä yhteyksiä 
ei ole riittävästi tutkittu.   
Tutkimuksen tavoitteena oli tutkia 1) onko vanhemman koherenssin tunne yh-
teydessä lapsen ruokatottumuksiin, 2) vaikuttaako lapsen kokema vanhempien 
lämpö ja vastaanottavaisuus vanhemmuuskäytäntöjen ja lasten elintapojen väliseen 
yhteyteen, 3) muokkaako ilmainen koululounas vanhemmuuskäytäntöjen ja lasten 
hedelmien ja kasvisten syönnin välistä yhteyttä ja 4) ennustaako vanhemmuuskäy-
tännöt muutoksia lasten elintavoissa 18 kuukauden seurannassa. 
Tämä tutkimus perustuu Hälsoverkstaden- ja Pro Greens -tutkimushankkeiden 
aineistoihin. Hälsoverkstaden-tutkimus tehtiin 10–11-vuotiaiden suomenruotsalais-
lasten keskuudessa Helsingin seudulla vuonna 2006 (1268 lasta ja 816 vanhempaa). 
Seuranta-aineisto kerättiin vuonna 2008 (676 lasta). Pro Greens -tutkimus tehtiin 
10 Euroopan maassa 11-vuotiailla lapsilla. Käytän Pro Greens -tutkimuksen aineis-
toa neljästä maasta: Suomesta (n=934, ruotsinkieliset alueet pääkaupunkiseutua 
lukuun ottamatta), Ruotsista (n=841, Tukholman seutu), Saksasta (n=816, Hessin 
seutu) ja Alankomaista (n=589, kansallisesti edustava otos).  Näissä maissa on kaksi 
erilaista koululounasjärjestelmää; Suomessa ja Ruotsissa tarjotaan ilmainen kou-
lulounas, kun taas Saksassa ja Alankomaissa ei.  Tutkimusaineistoissa vanhemmat 
raportoivat koherenssin tunteen, vanhemmuuskäytäntönsä sekä sosioekonomisen 
taustansa, kun taas lapset raportoivat koetun vanhempien lämmön ja vastaanotta-
vaisuuden, kokemansa vanhemmuuskäytännöt ja elintapansa. 
Tämä tutkimus osoitti vanhemman vahvemman koherenssin tunteen olevan 
yhteydessä lapsen säännölliseen ateriarytmiin eli päivittäiseen aamupalan, lounaan 
ja päivällisen syöntiin. Lapset, joiden vanhempien koherenssin tunne oli heikompi, 
söivät useammin runsasenergiaisia ruokia ja harvemmin paljon ravintoaineita si-
sältäviä ruokia. Yhteydet useamman vanhemmuuskäytännön ja lasten terveellisten 
elintapojen (säännöllinen ateriarytmi ja paljon ravintoaineita sisältävien ruokien 
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syöminen) välillä olivat vahvemmat, jos lapsi koki lämpöä ja vastaanottavaisuutta 
vanhemmilta. Yhteydet vanhemmuuskäytäntöjen ja epäterveellisten elintapojen 
(runsasenergiaisten ruokien syöminen ja liiallinen ruutuaika) välillä olivat vahvem-
mat, jos lapsi ei kokenut lämpöä ja vastaanottavaisuutta vanhemmilta. Hedelmien 
ja kasvisten syöntiä koskevien vanhemmuuskäytäntöjen yhteys kasvisten syöntiin 
vaihteli eri maissa. Saksassa ja Alankomaissa, joissa ei ole ilmaista koululounasta, 
yhteys oli voimakkaampi kuin Suomessa ja Ruotsissa, joissa on ilmainen koulu-
lounas.   Suurin osa tutkituista lasten elintavoista muuttui epäedulliseen suuntaan 
seurannan aikana. Suurempi vanhemmuuskäytäntöjen määrä vaikutti kuitenkin 
suotuisasti lasten elintapamuutoksiin. Niillä lapsilla, joiden vanhemmat raportoivat 
enemmän vanhemmuuskäytäntöjä, fyysinen aktiivisuus lisääntyi enemmän, ruutu-
aika ja virvoitusjuomien käyttö lisääntyi vähemmän ja hedelmien kulutus pieneni 
vähemmän kuin vähän vanhemmuuskäytäntöjä raportoivien vanhempien lapsilla. 
Tämä poikkitieteellinen väitöstutkimus osoitti, että perheen ominaispiirteet, 
kuten vanhemmuuskäytännöt ja vanhemman koherenssin tunne, ovat tärkeitä 
tekijöitä 10–11-vuotiaiden lasten elintavoille. Jos lapsi koki vanhempien lämpöä 
ja vastaanottavaisuutta, yhteydet vanhemmuuskäytäntöjen ja lapsen terveellisten 
elintapojen välillä olivat voimakkaammat, ja suurempi vanhemmuuskäytäntöjen 
määrä ennusti lapsen terveellisiä elintapoja myöhemmin. Yhteydet vanhemmuus-
käytäntöjen ja lasten kasvisten syönnin välillä olivat vahvemmat, jos ilmaista koulu-
lounasta ei tarjottu. Näin ollen koululla on merkitystä lasten terveellisten elintapojen 
edistämisessä varsinkin, jos perheillä ei ole voimavaroja keskittyä lasten päivittäi-
seen terveyskäyttäytymiseen. Tämä tutkimus lisäsi myös tietämystä vanhempien 
koherenssin tunteen ja lasten ruokatottumusten yhteydestä. Tämän tutkimuksen 
tuloksilla on merkitystä suunniteltaessa ja toteutettaessa terveyden edistämishank-
keita sekä edistettäessä terveellisiä elintapoja kouluissa ja terveydenhuollossa. Li-
säksi tietoa voidaan hyödyntää erityisryhmien, kuten ylipainoisten lasten ja heidän 
perheidensä kohtaamisessa. Tutkimuksen tuomasta tiedosta voi olla hyötyä myös 
suositusten laatimisessa ja säädettäessä uusia lakeja aihealueesta.
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1 introduction
A balanced diet, sufficient physical activity and night sleep, and limited sedentary 
behaviour are daily health behaviours that are essential for children’s wellbeing. 
These behaviours are also important for good energy balance and therefore are 
central determinants for childhood overweight and obesity. Childhood overweight 
and obesity are from a public health perspective of concern, as these haves several 
mental, social and physiological consequences that can be seen already in childhood 
(Lobstein et al. 2004,Griffiths et al. 2010). In addition, childhood overweight and 
obesity tend to track into adulthood and obesity in adulthood, in turn causes several 
health consequences such as coronary heart diseases, metabolic syndrome, cancer 
among others, later in life (Singh et al. 2008,Lloyd et al. 2010,Lloyd et al. 2012). The 
prevalence of overweight and obesity in Finland among 5th grade schoolchildren 
is about 20% (Kaikkonen et al. 2012,Mäki et al. 2010), which is lower than in 
many other western countries (Lobstein and Frelut. 2003). In older and regionally 
conducted studies the prevalence among 12- to 14-year old children has been between 
17% and 28% (Kautiainen et al. 2005,Vuorela et al. 2009). It seems that the trend 
for overweight and obesity is increasing (Kautiainen et al. 2002,Vuorela et al. 2011).
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Figure 1. Socio-ecological model for childhood overweight and obesity by Davison and Birch (Davison 
and Birch. 2001).  
The development of overweight and obesity is complex, as reflected in the socio-ecological model of 
childhood overweight and obesity by Davison and Birch (Figure 1). The main risk factors are unbalanced 
diet, low physical activity and high sedentary behaviour (Davison and Birch. 2001). These daily health 
behaviours, including sleep duration, are in turn determined by family characteristics and parenting 
style. In fact, Hanson et al. have proposed that parents are the most important factor affecting diet 
when children are about 11 years old (Hanson et al. 2005). Family characteristics that determine 
physical activity, sedentary behaviour, and sleep duration are less studied and more studies are needed. 
Daily health behaviours often correlate with each other (Cain et al. 2011,Westerlund et al. 2009,Seghers 
and Rutten. 2010). This makes the studies about family characteristics as determinants for daily health 
behaviours complex, but worthy of study not only as separate determinants for each behaviours 
separately, but also simultaneously as determinants for all daily health behaviours.  
 
figure 1. Socio-ecological model for childhood overweight and obesity as proposed by Davison and 
Birch (Davison and Birch. 2001). 
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The development of overweight and obesity is complex, as reflected in the socio-
ecological model of childhood overweight and obesity by Davison and Birch (Figure 
1). The main risk factors are unbalanced diet, low physical activity and high sedentary 
behaviour (Davison and Birch. 2001). These daily health behaviours, including sleep 
duration, are in turn determined by family characteristics and parenting style. In fact, 
Hanson et al. have proposed that parents are the most important factor affecting diet 
when children are about 11 years old (Hanson et al. 2005). Family characteristics 
that determine physical activity, sedentary behaviour, and sleep duration are less 
studied and more studies are needed. Daily health behaviours often correlate with 
each other (Cain et al. 2011,Westerlund et al. 2009,Seghers and Rutten. 2010). 
This makes the studies about family characteristics as determinants for daily health 
behaviours complex, but worthy of study not only as separate determinants for each 
behaviours, but also simultaneously as determinants for all daily health behaviours. 
Assessing general well-being and health can be done by, for example, assessing 
one’s sense of coherence (SOC). This concept was introduced by Antonovsky and 
comprises a person’s perception of the meaningfulness, comprehensibility, and 
manageability of life (Antonovsky. 1979,Antonovsky. 1987). Antonovsky proposed 
that a stronger SOC is associated with a better capability to cope with strain 
(Antonovsky. 1987). Parenthood can be seen as a strain and therefore one can 
assume that a stronger SOC is related to a higher parental capacity. The relationship 
between parents’ SOC levels and children’s health behaviours has been studied in the 
field of oral health behaviour (da Silva et al. 2011,Freire et al. 2002), but otherwise 
this relationship  is virtually unexamined.
In accordance with the socio-ecological model factors others than parents have 
an impact on children’s daily health behaviours (Davison and Birch. 2001). In 
Finland, schools have an important role as health promoters by for example serving 
nutritionally balanced school lunches every day (National Nutrition Council. 2008). 
School lunches are important for daily vegetable intake among school-aged children 
in Finland (Haapalahti et al. 2003,Hoppu et al. 2008). How the relationship between 
family characteristics and daily vegetable intake is affected by the opportunity to 
have a free school lunch is unknown.
This doctoral thesis includes three sub-studies examining the associations 
between parenting practices, parent’s SOC, and children’s daily health behaviours 
as they relate to obesity. The fourth sub-study increases knowledge about how 
parenting practices predict changes in daily health behaviours as children grow older. 
This broadens the understanding of the complex associations between parenting 
practices and 10- to 11 year-old children’s daily health behaviours. This thesis is an 
interdisciplinary study combining the fields of public health, behavioural sciences, 
social psychology, sport sciences, and nutrition. Existing knowledge together with 
results from this thesis increase our understanding of the associations between 
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family characteristics and daily health behaviours. This new knowledge is important 
when promoting schoolchildren’s daily health behaviours. The thesis uses data from 
two projects: the Hälsoverkstaden study conducted in Swedish-speaking schools in 
the Helsinki region and the EU-funded project Pro Greens, which was conducted 
in 10 European countries. In both studies, data were collected from children and 
their parents by questionnaires. 
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2 review of the literature
2.1 ChILDRen’S DAILy heALTh behAvIouRS
The concept of health behaviour was in 1966 defined by Kasl and Cobb as “any 
activity undertaken by a person believing himself to be healthy, for the purpose 
of preventing disease or detecting it in an asymptomatic stage” (Kasl and Cobb. 
1966). Several other definitions have since been proposed, and lifestyle is often 
associated with the concept of health behaviour. According to Abel and Cockerham 
in referring to Weber’s lifestyle theory, lifestyle is a combination of two German 
words “lebensfuhrung” (life conduct) and “lebenschancen” (life chances) (Abel. 
1991,Cockerham et al. 1997). In other words, both Abel and Cockerham propose 
that lifestyle is a combination of a person’s choices in his/her life and the chances 
given to that person in life. All health behaviours are not necessarily carried out in 
order to stay healthy; other values, norms, attitudes, or orientations may determine 
the behaviour (Abel. 1991,Laaksonen. 2002). 
School-aged children are probably not always aware of the consequences 
and underlying motives of habits or routines. Most daily health behaviours are 
probably routines to which children have given little thought. Yet, the daily routines 
in childhood and adolescence are important for later well-being, as it seems that 
health behaviours established in childhood track into adulthood (Anderssen et al. 
2005,Kjonniksen et al. 2008,Mikkila et al. 2005). Since children are dependent on 
their parents, health behaviors are largely shaped by families. As children age, other 
factors, such as school and friends, increasingly influence their health behaviours. 
Health behaviours related to energy balance and daily well-being include eating 
habits, physical activity, sleep duration, and sedentary behaviour such as viewing 
TV or DVDs or using a computer. Among schoolchildren, these health behaviours 
are part of everyday life and form the concept of daily health behaviours. 
The next sections will briefly discuss how daily health behaviours are related 
to overweight and obesity, list the current recommendations for the behaviours, 
specify the level of certain behaviours in the age category 9-13 years in Finland and 
Europe, identify possible gender differences, show how the behaviour changes as 
children grow older, and evaluate trends in behaviour. Most of the results refer to 
the World Health Organization (WHO) -coordinated Health Behaviour in School-
aged Children study (HBSC study), which is conducted every fourth year. The newest 
report from the HBSC study is based on data collected in 2009/2010 and was 
published in spring 2012 (Currie et al. 2012). There are several reasons why these 
results are relevant. Firstly, the sample consists of children in the age groups 11, 13, 
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and 15 years, therefore enabling age comparison with the sample in this study. In 
addition, two other reports of health behaviours in children in the 5th grade were 
published during the last two years in Finland and are discussed here (Kaikkonen et 
al. 2012,Mäki et al. 2010). Secondly, the HBSC sample is regionally representative, 
also being representative of the schools of different sizes in Finland. Thirdly, several 
of the questions used in the HBSC study are also used here. Other relevant studies 
are also presented in the following sections.
2.1.1 eATIng hAbITS
Certain eating habits have been strongly associated with overweight and obesity, 
and much attention has been paid to the eating habits that promote normal weight 
and prevent overweight. Eating breakfast regularly has been shown to be associated 
with overweight in several cross-sectional (Lehto et al. 2010,Rampersaud et 
al. 2005) and some prospective studies (Merten et al. 2009,Niemeier et al. 
2006,Timlin et al. 2008). The association between other meals and overweight 
is less clear. Some studies in the US show no association between eating school 
lunch and body mass index (BMI) (Gleason and Dodd. 2009), whereas others show 
that those who buy school lunch had an increased risk for higher BMI (Veugelers 
and Fitzgerald. 2005,Wolfe et al. 1994). A regular meal pattern, defined as at least 
three meals per day, has been associated with lower BMI in children or adolescent 
(Lehto et al. 2010,Franko et al. 2008), but some results suggest no association 
(Ojala et al. 2006). 
When studying relationships between different food groups and children’s 
BMI, the results have been inconsistent. Either a clear association between low 
fruit and vegetable intake and children’s overweight and obesity, or low intakes 
as predictors for children’s overweight and obesity have been shown (Ledoux et 
al. 2011). Food interventions have usually aimed to increase fruit and vegetable 
intake while simultaneously decreasing the intake of energy-rich foods, such as 
sugar-sweetened beverages (SSB) or sweet or salty snacks (Zask et al. 2012). On the 
other hand, a higher fruit and vegetable intake has been clustered in a behaviour 
that prevents overweight and obesity (Gubbels et al. 2012). Some studies have 
shown a cross-sectional association between intake of SSB and overweight and 
obesity (Rennie et al. 2005), whereas others have not (Haug et al. 2009, Jansen 
et al. 2010). Results from longitudinal studies are also contradictory, some studies 
showing no associations between SSB intake and long-term weight status (Laurson 
et al. 2008), and others reporting both positive and negative impacts (Gibson. 
2008, Malik et al. 2006). 
18
The Finnish Nutrition Recommendations published in 2005 comprise the main 
nutritional recommendations for populations aged over two years in Finland (Valtion 
ravitsemusneuvottelukunta. 2005). Some guidelines are given on food intake level; 
for example, fruit, berry, and vegetable consumption is recommended to exceed 400 
g/day, and a daily intake of dark bread or other whole-grain products is advised 
(Valtion ravitsemusneuvottelukunta. 2005).  Additionally, the recommendations 
claim that a healthy diet contains only small amounts of salt and sugar. Other 
nutritional recommendations targeting school-aged children also exist; in 2008, a 
recommendation about school lunches and food was published (National Nutrition 
Council. 2008). At the school half of the plate should consist of fresh and/or cooked 
vegetables. Soft drinks, energy drinks, sugared juices, sweets, or other products high 
in sugar, fat, or salt should not be served as snacks in schools. The Nordic Nutrition 
Recommendations were published in 2004 (Nordic Council of Ministers. 2004). 
To promote health, a regular meal pattern comprising daily breakfast, lunch, and 
dinner and some healthy between-meal snacks is recommended. In conclusion, a 
regular meal pattern, foods rich in nutrients such as fruits and vegetables, and only 
small amounts of foods containing large quantities of sugar or fat (SSB, snacks) 
comply  with the present nutrition recommendations and constitute a diet promoting 
a healthy weight.
Breakfast, lunch, and dinner habits. About 80% of Finnish 11-year-old children 
eat daily breakfast; the prevalence is slightly higher than that for the rest of Europe 
(Table 1) (Mäki et al. 2010,Currie et al. 2012). The prevalence of eating daily breakfast 
declines as children grow older; daily breakfast consumption was reported by 62% 
and 58% of 13- and 15-year-old girls and by 69% and 60% of same-aged boys, 
respectively (Currie et al. 2012). Most 5th grade children report eating lunch on 
school days (Mäki et al. 2010,Haapalahti et al. 2003). In this grade, all children eat 
school lunch together with their teacher or another supervisor. When schoolchildren 
are in the 7th grade, teachers do not necessarily eat at the same tables with pupils, 
and this is reflected as a decline in the prevalence of daily lunch consumption; only 
62-73% of these students eat lunch (Hoppu et al. 2008,Ojala et al. 2006). Dinner 
is eaten by 89% of children in the 5th grade; 85% of girls and 91% of boys report 
having a daily dinner (Mäki et al. 2010). About four of five 5th grade children report 
eating a daily dinner or evening meal together with at least one parent (Kaikkonen 
et al. 2012). 
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table 1. Prevalence (%) of consumption of daily breakfast and school lunch among children in Finland 
and Europe.
Table 1. Prevalence (%) of consumption of daily breakfast and school lunch among children in Finland and 
Europe. 
Reference and health 
behaviour 
Study, year 
conducted (n) 
Country Age/ 
grade 
Prevalence     
Daily breakfast    Total Girls Boys 
Currie et al. 2012 HBSC 2009/2010 
(2345) 
Finland 11 79% 79% 79% 
Mäki et al. 2010 LATE 2007-08 
(220) 
Finland 5th 
grade 
84% 84% 84% 
Haapalahti et al. 
2003 
year 1999 (404) Northern 
Finland, 
region 
11 99%   
Currie et al. 2012 HBSC 2009/2010 
(66349) 
Europe 11 51-93%, 
average 
71% 
average 
69% 
average 
72% 
Daily school lunch       
Mäki et al. 2010 LATE 2007-08 
(220) 
Finland 5th 
grade 
94% 93% 94% 
Hoppu et al. 2008 Upper secondary 
school 2007-2008 
(726) 
Finland 7th 
grade 
71%   
Ojala et al. 2006 HBSC 2002 (1719) Finland 13  62% 73% 
Haapalahti et al. 
2003 
year 1999 (404) Northern 
Finland, 
region  
11 94%     
 
 
Fruit intake. According to two separate studies in Finland, about one-third of 
girls and one-fourth of boys in grades 5 and 7 report eating fruit daily (Table 2) 
(Currie et al. 2012,Hoppu et al. 2010). The results by Mäki et al. differed in that the 
prevalence for daily fruit intake was higher among boys than girls (Mäki et al. 2010). 
Nevertheless, compared with other European countries, the daily fruit intake among 
11-year-olds in Finland is low (Currie et al. 2012,Vereecken et al. 2005a,Yngve et al. 
2005). Most international studies in this age category have shown gender differences 
in the intake, girls having a more frequent intake (Currie et al. 2012,Yngve et al. 
2005,Wind et al. 2006). Older studies show that fruit intake was higher in the past; 
in 1986, about 75% of 11-year-old children reported daily fruit intake, whereas in 
1998 about half of the children reported a daily intake (Ojala. 2004). 
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table 2. Prevalence (%) of daily fruit and vegetable intake among children in Finland and Europe.
Reference 
and health 
behaviour
Study, year 
conducted 
(n)
Country Age/ 
grade
Prevalence   
Daily fruit 
intake
Total Girls Boys
Currie et al. 
2012
HBSC 
2009/2010 
(2345)
Finland 11 33% 25%
Mäki et al. 
2010
LATE 2007-
2008 (220)
Finland 5th 
grade
24% 21% 27%
Hoppu et al. 
2010
Upper 
secondary 
school 2008 
(726)
Finland,  
3 cities
7th 
grade
32% 23%
Haapalahti  
et al. 2003
Year 
1999(404)
Northern 
Finland, 
region
11 21% at 
home
18% at 
home
24% at 
home
Currie et al. 
2012
HBSC 
2009/2010 
(66349)
Europe 11 16-60%, 
average 
42%
average 
46%
average 
38%
Yngve et al. 
2005
Pro Children 
study 2003 
(13037)
Europe, 9 
countries
11 48%
Daily 
vegetable 
intake
Currie et al. 
2012
HBSC 
2009/2010 
(2345)
Finland 11 28% 30% 26%
Hoppu et al. 
2010
Upper 
secondary 
school 2008 
(726)
Finland,  
3 cities
13 40% 28%
Haapalahti  
et al. 2003
Year 
1999(404)
Northern 
Finland, 
region
11 26% at 
home
28% at 
home
24% at 
home
Currie et al. 
2012
HBSC 
2009/2010 
(66349)
Europe 11 20-56%, 
average 
36%
40% 32%
Yngve et al. 
2005
Pro Children 
study 2003  
(13037)
Europe,  
9 countries
11 45%   
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Vegetable intake. About one-third of Finnish children report daily vegetable 
intake (Table 2) (Haapalahti et al. 2003,Currie et al. 2012,Hoppu et al. 2010). The 
daily vegetable intake among 11-year-old Finns is rather low compared with that of 
other Europeans (Currie et al. 2012,Vereecken et al. 2005a,Yngve et al. 2005). The 
trend for daily vegetable intake among 11-year-olds in Finland declined from 1986 
to 1998, from about 60% to 50%, and according to newer studies one can expect 
that it will continue to decline (Ojala. 2004). Most studies show a gender difference, 
with boys eating vegetables less often than girls and the decrease in intake also being 
steeper among boys (Currie et al. 2012,Ojala. 2004). It has been proposed that the 
fruit and vegetable intake is at its highest when children are around 12 years of age 
(Rasmussen et al.2006). Those with a higher consumption of fruits and vegetables 
in childhood have a higher consumption as adolescents and young adults (Mikkila 
et al. 2004,Pearson et al. 2011,te Velde et al. 2007).
Soft drink intake. Daily soft drink intake is rare among 11-year-old Finnish 
children, but when sugared juices are included the intake is much more common 
(Table 3) (Mäki et al. 2010,Currie et al. 2012). In Europe, Finland has one of the 
lowest soft drink intakes (Currie et al. 2012). A gender difference exists as reported 
by Ojala in the daily intake of soft drinks among Finnish children in 2002; more 
boys had a daily intake than girls (Ojala. 2004). The intake of soft drinks increases 
as children grow older; in Finland, the proportion of those drinking soft drinks daily 
was higher among 15-year-old boys than in the younger age groups (Ojala. 2004). 
Soft drink intake has in several studies abroad been reported to increase from the 
ages of 12 to 17 years (Lien et al. 2001,Nelson et al. 2009). 
Sweets/chocolate intake. The frequency of 5th graders eating sweets or chocolate 
daily in Finland is low (Table 3) (Kaikkonen et al. 2012,Mäki et al. 2010). Ten 
years ago, about one-tenth of children reported eating sweets and chocolate daily 
according to Ojala (Ojala. 2004). No gender difference was seen in the daily sweet 
intake in 2002 (Ojala. 2004). An increasing trend in the intake a several energy-
rich foods, such as soft drinks, sweets and chocolate, hamburgers and hot dogs, 
crisps, and popcorn, occurred between 1986 and 2002. In this period, the intake 
of energy-rich foods became much more common, and in 2002, 84% of boys and 
64% of girls reported consuming at least once weekly two of the above-mentioned 
food groups. 
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table 3. Prevalence (%) of daily intake of soft drinks, chocolate, and sweets among children in Finland 
and Europe.
Reference 
and health 
behaviour
Study, year 
conducted 
(n)
Country Age Prevalence   
Daily soft 
drink intake Total Girls Boys
Currie et al. 
2012
HBSC 
2009/2010 
(2345)
Finland 11 2% 5%
Mäki et al. 
2010
LATE 2007-08 
(220)
Finland 5th grade 19% (inkl 
sugared 
juices)
Currie et al. 
2012
HBSC 
2009/2010 
(66349)
Europe 11 2-38%, 
average  
18%
16% 19%
Vereecken et 
al. 2005
HBSC 2002 
(4705)
Finland 11,13,15 6% 5% 10%
Daily sweets 
(chocolate)
Mäki et al. 
2010 
LATE 2007-08 
(220)
Finland 5th grade 2% (2%)
Kaikkonen et 
al. 2012
2007-08 
(989)
Finland 5th grade every 
second  
day 15%
Ojala et al. 
2004
HBSC 2002 
(1905)
Finland 11  8% 12%
2.1.2 SLeep hAbITS
An association between short sleep duration and increased risk of overweight and 
obesity has been found among children in several studies (Chaput et al. 2006,Locard 
et al. 1992,Patel and Hu. 2008). The mechanisms behind the associations might 
be increased hunger due to several hormonal changes or increased opportunities 
to eat (Patel and Hu. 2008). 
Giving recommendations about sleep duration has been problematic since the 
need for sleep is individual (Chen et al. 2006). Apparently, there are also differences 
in sleep need and duration according to ethnic origin (Chen et al. 2006). Most 
guidelines and studies suggest that school-aged children and adolescents should 
sleep between 9 and 10 hours per night (Hitze et al. 2009, National Sleep Foundation. 
The HBSC study in 2009/2010 showed that 11-year-olds slept around 9 hours 
per school night (girls; 9 h 7 min, boys 9 h 10 min) (Tynjälä and Kannas.). The 
LATE study showed similar results, as the mean sleep duration among 5th graders 
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was 9.2 hours, and about 60% of the children slept around 9 hours per night (Mäki 
et al. 2010). The sleep duration among young Finns is longer compared with that 
in 1994 (girls; 8 h 53 min, boys; 8 h 48 min) (Tynjälä and Kannas. 2004). In 
2009/2010, the sleep duration varied, being about one hour longer on weekend 
nights than weekday nights (Tynjälä and Kannas.). The increase in differences 
in sleep duration between weekday and weekend nights as children grow older 
has also been reported internationally (Laberge et al. 2001,Thorleifsdottir et al. 
2002). An international review about trends in sleep duration revealed insufficient 
evidence regarding whether adolescents sleep less nowadays than they did in the 
past (Matricciani et al. 2011). 
2.1.3 SCReen TIme hAbITS
Several studies assessing sedentary behaviour and health outcomes use screen time 
(TV and DVD viewing and playing games on a computer or game console) as the 
indicator for sedentary behaviour. TV viewing, in particular, has been associated 
with overweight and obesity among younger under school-aged children and in 
some studies also among school-aged children (Kautiainen et al. 2005, Must and 
Tybor. 2005,Saelens et al. 2002,van Zutphen et al. 2007,Wijga et al. 2010,Wijga et 
al. 2010). This association might be due to several mechanisms such as less time 
to be physically active or to sleep, or higher odds for eating energy-rich foods while 
watching TV (Gubbels et al. 2012). 
Screen time among children, mainly TV viewing, is recommended not to exceed 
2 hours daily (American Academy of Pediatrics. 2001). The recommendation was 
given more than 10 years ago and many new electronic gadgets have since been 
introduced, contributing to an increase in total screen time. Despite all of the new 
electronic equipment, the current Finnish recommendation for screen time for 
children and youth remains 2 hours a day or less (Tammelin and Karvinen. 2008).
According to the two reports based on the LATE survey, about 30-40% of 
children used screens for entertainment purposes for more than 2 hours per weekday 
(Kaikkonen et al. 2012,Mäki et al. 2010). A much higher prevalence for screen time 
is found in the newest HBSC study report, where more than half of Finnish 11-year-
old children reported watching TV for more than 2 hours per weekday (Table 4) 
(Currie et al. 2012). About one third of Finnish children also report playing on a 
computer or a game console for at least for 2 hours on weekdays; this proportion 
is higher than in other European countries. A clear gender difference is seen in 
playing on a computer or game console across all European countries, boys playing 
considerably more. In Finland, the highest prevalence of those playing was among 
11- and 13-year-old boys (45% and 49%), thereafter, the prevalence diminished; 9% 
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of girls compared with 45% of boys aged 15 years reported playing 2 hours or more 
per weekday. The trend for watching TV has been quite stable from the mid-1980s 
to the early 2000s among adolescents in Europe (Samdal et al. 2006). It has been 
proposed that the total screen time, reflected by TV viewing time, is at its highest 
among 12-year-olds, whereas computer time reaches a peak at the age of 14 years 
(Olds et al. 2009). In a report by the Kaiser Foundation in USA, the trend for TV 
viewing has decreased by 25 minutes from the year 2004 to 2009 among 8- to 
18-year-old children (Zimmerman. 2008). Simultaneously, the overall viewing time 
using other electronic media has increased by 38 minutes (Zimmerman. 2008). 
table 4. Prevalence (%) of children watching TV, DVDs or playing on a computer or game console for two 
hours or more per weekday.
Reference and 
health behaviour
Study, year 
conducted (n)
Country Age Prevalence   
Total screen time 
(>2 hours/day) Total Girls Boys
Mäki et al.  
2010
LATE 2007-08 
(220)
Finland 5th 
grade
30% 43%
Kaikkonen  
et al. 2012 
2007-08 (989) Finland 5th 
grade
about 
25%
about 
40%
Watching TV, 
DVDs  
(>2 hours/
weekday)
Curie et al. 2012 HBSC 
2009/2010
Finland 11 58% 61%
Europe 11 24-71%, 
average 
56%
54% 58%
Playing on 
computer or 
gameconsol  
(>2 hours/
weekday)
Currie et al. 2012 HBSC 
2009/2010
Finland 11 35% 25% 45%
  Europe 11 8-83%, 
average 
31%
22% 40%
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2.1.4 phySICAL ACTIvITy hAbITS
Physical inactivity has been associated with children’s overweight and obesity, and 
sufficient physical activity before school age seems to prevent overweight and obesity 
later in childhood and adolescence (Marshall et al. 2004,Monasta et al. 2010,te 
Velde et al. 2012). It is possible to determine physical activity by several methods 
such as reporting the time, intensity, or frequency of physical activity or by using 
such technology as accelerometers. 
Children and youth, 7- to 18-year-olds, should according to the Finnish 
recommendations for physical activity of school-aged children be physically active 
for at least 1-2 hours daily (Tammelin and Karvinen. 2008). However, making 
recommendations about physical activity for children is complex due to differing 
ages of children and forms and intensity of physical activity, etc.
A Finnish study showed the about 53% of girls and 62% of boys aged 12 were 
sufficiently enough physical active (Husu et al. 2011). Sufficiently enough physical 
active was defined as at least five times a week physical active added with the 
sports class in school (Husu et al. 2011). In HBSC study moderate to vigorous 
physical activity (MVPA) was defined as “any activity that increases your heart 
rate and makes you get out of breath some of the time” (Currie et al. 2012). By this 
definition about 25% of girls and 38% of boys aged 11 are more than 60 minutes 
MVPA per day in Finland (Currie et al. 2012). In the LATE study, about 18% of the 
5th grade children were physical active at least 60 min/day (Mäki et al. 2010). In 
addition, being vigorously physical active two hours or more per week (>2 h/week) 
is reported by about 70-80% of children aged 10-11, in HBSC study 2009/2010; 
64% of girls and 73% of boys were vigorously physically active (Currie et al. 2012). 
Overall, Finnish children are quite physically active compared to other European 
children, with the prevalence varied between 23% to 82% and the average being 
49% (Currie et al. 2012). Vigorous physical activity has increased from the mid-80 
to the early 2000’s (Samdal et al. 2006). Gender and age differences in vigorous 
physical activity were seen throughout Europe in 2009/2010, the prevalence of 
boys and younger children (11-years old compared with children 13 and 15) who 
are more active are higher. Other studies have also shown that the physical activity 
increases in children up to the age of age 12-13 thereafter decreasing (Olds et al. 
2009,Caspersen et al. 2000,Kahn et al. 2008,Telama and Yang. 2000). 
2.1.5 SummARy of ChILDRen’S DAILy heALTh behAvIouRS
In summary, having a daily breakfast is quite common in Finland compared with 
other European countries. Fruit intake is low in Finnish school-aged children, lower 
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than in many other European countries. Also vegetable intake is rather low. Since 
not even half of school-aged children report a daily intake of fruit or vegetables, 
one can assume that the recommendation of 400 g daily is not fulfilled by a large 
proportion of children. The daily intake of sweets and soft drinks is among the 
lowest in Europe, complying with nutrition recommendations. When including 
sugared juices in soft drinks, about one-fifth of children have a daily intake, which 
is a fairly high prevalence. The proportion of children in Finland who report TV 
viewing of more than 2 hours per day is at the same level as in most countries in 
Europe; nevertheless, a large proportion exceeds 2 hours per day. When adding 
playing on a computer or a game console to TV viewing, a very high proportion 
of children aged 11 years in Finland exceed the recommended daily screen time. 
Simultaneously, Finnish school-aged children report high levels of vigorous physical 
activity compared with their European counterparts, and it seems that a considerable 
proportion of 11-year-old children meet the existing recommendations. 
2.1.6 ASSoCIATIonS beTween ChILDRen’S DAILy heALTh behAvIouRS 
Associations between daily health behaviours are possible. Among adults, different 
health behaviours have been found to correlate with each other and pair-wise 
associations, such as between physical activity and an unhealthy diet, have been 
found (Laaksonen et al. 2001). Several pair-wise associations between daily health 
behaviours have been found also among children and adolescents. Excessive TV 
viewing and decreased sleep duration and delayed sleep onset have been strongly 
associated (Cain et al. 2011). Overall, high electronic media use has been found to be 
associated with sleep delays, shorter sleep duration, and irregular sleeping patterns 
in most, but not all, studies (Chen et al. 2006,Hitze et al. 2009). The mechanisms 
for the above-mentioned examples can be as simple as one health behaviour stealing 
time from another, e.g. screen time instead of going to bed early. Adequate sleep 
appears to be important also for maintaining eating habits, and it has been proposed 
that less sleep is associated with excessive energy intake, which in turn is associated 
with higher risk of overweight and obesity (Garaulet et al. 2011). Some cross-sectional 
studies have shown associations between sleep and eating habits; one study found 
that children who slept less had a more frequent intake of energy-rich foods than 
those who slept more (Westerlund et al. 2009). Adequate sleep among adolescents 
has been associated with healthier eating habits, including daily breakfast, eating 
three main meals daily, and drinking water (Chen et al. 2006). Girls who more 
often consume daily snacks also report more tiredness than other girls (Gaina et 
al. 2007). A large amount of screen time, especially TV viewing, has been shown in 
several studies to be related to more frequent intake of soft drinks and sweets and 
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lower fruit and vegetable intake (Boynton-Jarrett et al. 2003,Kremers et al. 2007, 
Pearson and Biddle. 2011,Vereecken et al. 2006). Breakfast eating serves as an 
indicator for other health behaviours; no daily breakfast or skipping breakfast has 
clustered with sedentary behaviours in 16-year-olds  (Keski-Rahkonen et al. 2003) 
and has been associated with other unhealthy behaviours (Vereecken et al. 2009a).
Kremers et al. showed correlations between several adolescents’ health 
behaviours, but the correlations were low (Kremers et al. 2004). Recently, Seghers 
et al. divided children into clusters based on their health behaviours (Seghers and 
Rutten. 2010). The clusters found included both media-oriented children who were 
inactive and unhealthy eaters as well as media-oriented sporty mixed eaters. The 
conclusion in the study was that relations between daily health behaviours have 
many dimensions and high screen time is a behaviour that in some children can 
co-occur together with high physical activity. 
2.2 DeTeRmInAnTS of ChILDRen’S DAILy heALTh 
behAvIouRS
Both behavioural theory and research suggest that important determinants and 
mediators for children’s daily health behaviours can be found in family characteristics 
and in the environment (Davison and Birch. 2001,Brug et al. 2010,van der Horst et 
al. 2007a,Brug et al. 2008). Davison and Birch state that development of childhood 
overweight embodies factors from multiple contexts (Figure 1, page 13). These factors 
can interact with each other in many combinations, and as a consequence, the child 
can be at risk for overweight. Davison and Birch have used the Ecological Systems 
Theory (EST) as a framework when forming their socio-ecological model (Davison 
and Birch. 2001,Bronfenbrenner. 1986,Bronfenbrenner and Morris. 1988). The 
EST states that no individual development can be explained without taking into 
consideration the context or the ecological niche in which the individual resides. 
That ecological niche is, in turn, embedded in a broader context. For a school-
aged child, the closest context is the family and school. Family and school, in turn, 
are embedded in larger contexts, such as the community, both as physical and 
societal environments. In the model of Davison and Birch, the development of 
childhood overweight and obesity is determined by child characteristics, e.g. age, 
gender, (familial) susceptibility to weight gain, and child risk factors, and health 
behaviours closely related to the energy balance, namely dietary intake, physical 
activity, and sedentary behaviour, above all screen time. Sleep duration is not 
included in the model, but based on knowledge about sleep duration and risk for 
childhood overweight and obesity it could be in model (Chaput et al. 2006,Locard et 
al. 1992,Patel and Hu. 2008). The child risk factors interact with child characteristics 
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when developing overweight. The closest niche to the health behaviours in the model 
is family characteristics and parenting style (Davison and Birch. 2001). Davison 
and Birch give several examples of what is included in family characteristics and 
parenting style; availability of foods at home, child feeding practices, parent dietary 
intake, nutritional knowledge, parental encouragement of child activity, parents’ 
monitoring of child TV viewing, etc. The model of Davison and Birch comprises a level 
outside the family, including community, societal, and demographic characteristics. 
This niche contains socio-economic status, ethnicity, school food policies, school 
physical education programs, accessibility to recreational facilities, etc.
2.2.1 fAmILy ChARACTeRISTICS
Family characteristics and parenting style are related to the child’s family; the 
routines and practices about health behaviours, attitudes, norms, and models within 
the family (Davison and Birch. 2001). Parenting style, which is in the same niche 
as family characteristics in the model, is a concept that is associated with children’s 
health. In addition to the aforementioned concepts in the model, determinants of 
more general mental character, such as parents’ own perceptions of having resources 
for managing their own and their families’ life and health, might relate to the daily 
health behaviours of children. 
Parenting practices related to daily health behaviours
Darling has defined a parenting practice as a specific behaviour through which 
parents aim to socialize their child (Darling and Steinberg. 1993). Parenting practices 
are situation- and context-dependent and the practices have a specific aim (Darling 
and Steinberg. 1993,Aunola. 2005). A parenting practice can be a rule or routine 
concerning health behaviours such as a restriction of daily TV viewing time or a 
rule/routine about bed-time or meals (Darling and Steinberg. 1993,Aunola. 2005). 
The definition of parenting practices is wide and many parental actions related to 
children’s daily health behaviours can be seen as a practice. How the definition 
is operationalized varies. Most studies have used items that reflect daily routines 
(Verzeletti et al. 2010a), including a demand to do something (Kristjansdottir et al. 
2006), permission to do something (Vereecken et al. 2009b), and a restriction about 
doing something (Ezendam et al. 2010). Others include parental encouragement, 
assessed as verbal encouragement, facilitation, modelling, or doing something 
together, in the parenting practices concept, whereas others do not include all of 
the above-mentioned forms of encouragement (Ezendam et al. 2010,Dowda et al. 
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2007, Pearson et al. 2010,Trost and Loprinzi. 2011). Even if items used have been 
the same, for example, rules about TV viewing, in different studies, the way the 
items have been asked can differ and give slightly different meanings to the assessed 
item. Parenting practices can be reported by the child or the adult, mostly depending 
on the age of child.
Clustered parenting practices related to daily health behaviours
Kremers et al. have introduced a framework called the Environmental Research 
framework for weight Gain prevention (EnRG), which proposes that the 
determinants for “energy balance-related behaviours” (EBRBs) need to be studied 
carefully (Kremers. 2010). These determinants, such as health behaviour-related 
parenting practices, might according to the model be clustered. If health behaviour 
practices exist in one health domain, several additional practices may be present in 
the same health domain, or further, practices for other health behaviours may exist 
in another health domain (Kremers. 2010,Kremers et al. 2007). Simultaneously, 
when changing a determinant related to one health behaviour, the change might 
also affect another EBRB (Kremers. 2010). 
Parenting style
Parenting style refers to a specific attitude towards the child and the way the 
parent interacts with the child (Darling and Steinberg. 1993). This interaction is 
neither context- nor situation-dependent (Darling and Steinberg. 1993). Based on 
Baumrind’s theories and studies about parenting style, Martin and Maccoby proposed 
that parenting style has two dimensions: emotional warmth/responsiveness and 
control/demanding (Maccoby and Martin. 1983,Baumrind. 1991). From these 
two dimensions, four parenting styles emerge: authoritative (high in warmth and 
control), authoritarian (low in warmth and high in control), permissive (high in 
warmth and low in control), and neglectful (low in warmth and control). Several 
methods have been used in surveys when doing the typological classification into 
four parenting styles; for example, questions have assessed the two dimensions, 
and based on the decided cut-off points for the two dimensions, parents have been 
classified into four categories (Aunola. 2005,Maccoby and Martin. 1983). Instead 
of studying the four parenting styles and how they are related to outcomes, such 
as children’s health or school performance, another study approach has been 
proposed: namely, to study the dimensions and how they are related to outcomes. 
This gives the opportunity to study the separate dimension and how this affects 
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the child regardless of the other dimension or classification. Additionally, using the 
dimensions as linear variables gives more specific information about the examined 
associations. A disadvantage in assessing the dimensions separately is that it does 
not allow the joint impact of the dimensions on the child to be examined.
Two separate constructs have later been proposed for the control dimension: 
behavioural and psychological control (Barber. 1996,Barber. 2002). Barber has 
argued that psychological control must be separated from the behavioural dimension 
(Barber. 1996). Psychological control has been defined as a style that is intrusive and 
aims at manipulating the child’s feelings and thoughts, making the child feel guilty 
or ashamed (Barber. 1996). In an overview article of parenting styles and parenting, 
Aunola reflects upon the need for longitudinal studies about parenting practices 
and children’s health and additionally studies where parenting dimensions or style 
have been assessed from both parents (Aunola. 2005). This gives the opportunity 
to examine associations with child outcomes when parenting dimensions or styles 
are the same for each parent and when they differ from each other. 
Darling and Steinberg have proposed that parenting style might act as a 
moderator in the associations between parenting practices and children’s health 
behaviours (Darling and Steinberg. 1993). Their hypothesis was that the associations 
might differ depending on whether the child simultaneously perceives their parent 
as authoritarian or authoritative as an example. The proposed moderating role has 
been tested in at least one study about parenting practices and children’s health 
behaviours (Hennessy et al. 2010). 
Parent’s sense of coherence
Based on the theory of Salutogenesis, which focuses on health instead of disease, 
Antonovsky introduced the concept of sense of coherence (SOC) (Antonovsky. 
1979,Antonovsky. 1987). The SOC concept assesses a person’s own perception 
of the meaningfulness, comprehensibility, and manageability of life. By having a 
stronger SOC, a person has a perception of staying well, and Antonovsky proposed 
that a stronger SOC is associated with a better capability of coping with strain 
(Antonovsky. 1987).
According to Antonovsky, SOC is formed during childhood and once having 
grown strong it gradually stabilizes in early adulthood (Antonovsky. 1987). For 
those with intermediate or poor SOC at that time, it generally stays in a fluctuating 
state.  A general resistance resource (GRR) is by Antonovsky defined as a physical, 
cognitive, emotional, or valued-attitudinal characteristic of an individual or society 
that is effective in avoiding or combating a wide variety of strains (Antonovsky. 
1979,Eriksson. 2007,Honkinen et al. 2009,Lindmark et al. 2010). Children who 
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perceive more of the GRRs during childhood and youth will likely develop a stronger 
and more stable SOC. Children who have few or inadequate GRRs or are not capable 
of utilizing their GRRs properly during childhood and youth will as adults develop a 
more fluctuating SOC. According to Antonovsky, a person with a stronger SOC has 
more resources to cope with strain and a better capacity to manage situations in life 
and as a consequence a better capacity to live a healthy life (Antonovsky. 1987). A 
better capacity for life management can, in turn, imply an increased readiness to 
use the GRR as a positive resource for everyday life. One can think that a stronger 
SOC gives the parent a better internal resource to tackle upcoming stressors and 
a better capability to handle one’s own life and also the life of one’s children by 
parenting practices. 
2.2.2 SChooL fooD poLICIeS
In the socio-ecological model of children’s overweight and obesity of Davison and 
Birch, one niche was the level outside the family, the environmental determinants 
(Davison and Birch. 2001). These determinants were called community, societal, 
and demographic characteristics. This niche includes socio-economic status and 
school food policies, among others. Across Europe, school food policies differ, 
but as children spend a considerable proportion of their weekdays at school the 
food environment might influence their eating habits noticeably. In the Finnish 
and Swedish schools, where all school-aged children are served a free lunch daily 
according to the previously presented recommendations (National Nutrition 
Council. 2008), the opportunity to eat daily vegetables is good. Some Finnish 
studies indicate that school lunch is important for the daily intake of vegetables 
(Haapalahti et al. 2003,Hoppu et al. 2010). Therefore, this environmental factor; 
i.e. a free school lunch daily, including vegetables and sometimes fruits, might 
be an important determinant alongside family characteristics for children’s daily 
fruit and vegetable intake. In countries where no school lunches are offered, other 
determinants might be important for children’s fruit and vegetable intake. 
2.2.3 SoCIoeConomIC STATuS AnD genDeR 
Health behaviours are collective and one can expect that belonging to a certain 
social group is associated with a certain parenting style or parenting practices and 
for children certain health behaviours (Laaksonen. 2002). Life opportunities might 
be different when belonging to a certain socio-economic group as compared with 
another, allowing widely different life choices to be made (Abel. 1991,Laaksonen. 
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2002,Abel and Mc Queen. 1994). Socio-economic factors may be strongly associated 
with both family characteristics and health behaviours (Laaksonen. 2002,Koivusilta. 
2011). Also gender differences have been seen in health behaviours among children 
and adults (Currie et al. 2012,Prattala et al. 2007,Roos et al. 2008). 
Socio-economic status
The socio-economic status (SES) of the family is usually assessed as parents’ 
educational or income level when it is used in studies about children’s daily 
health behaviours. In assessing parents’ educational level, the main idea is that 
the educational level reflects parents’ knowledge status and the ability to handle 
knowledge; in this case, about what is healthy for a child. Higher educated parents 
more often may have working conditions with flexible work time, which in turn 
might be beneficial for family life (Bygren et al. 2004). Income level, by contrast, 
might reflect parents’ ability to afford different items related to healthy behaviours. 
By assessing parents’ employment status, it is possible to get an overview of the 
time parents spent away from home and away from their children. Educational 
level as well as income level have been shown to be associated with parents’ health 
behaviours (Vereecken et al. 2004). 
The educational level of a parent has in numerous studies been associated with 
recommended health behaviours among their children. Most associations found 
are between a mother’s educational level and daily health behaviours of the child, 
e.g. a mother’s higher educational level and a child’s higher fruit and vegetable 
intake (Kaikkonen et al. 2012,Hilsen et al. 2011,van der Horst et al. 2007b). The 
trend for disparities in fruit and vegetable intake determined by educational level, 
mainly the mother’s, has according to a recent study increased during the last ten 
years (Hilsen et al. 2011). This increase in disparities has been partly explained by 
a steeper increase in the accessibility and the preferences for fruit and vegetables 
among children of higher educated parents relative to children of lower educated 
parents. Both mother’s educational level and other indicators of lower SES status 
have been associated with more TV viewing and sedentary behaviour internationally 
as well as in Finland (Kaikkonen et al. 2012,Vereecken et al. 2006, Hesketh et al. 
2007, Gorely et al. 2009, Kantomaa et al. 2007). 
In the field of physical activity, both higher educational level and higher income 
have been associated with children’s and adolescents’ physical activity. In addition, 
parents’ higher educational level, reflected as SES, predicts higher physical activity 
in adulthood (Husu et al. 2011,Makinen et al. 2010). Higher income in the family 
is associated with being active in a sports club among adolescents (Kantomaa 
et al. 2007,Brockman et al. 2009). Overall, children from middle and high SES 
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families report logistic and financial support in physical activities, in addition to 
being accompanied in sports activities by their parents (Brockman et al. 2009). 
Children of lower SES also report that parents encourage them to be physically 
active; the encouragement is mainly verbal or demanding instead of logistic or 
financial. This encouragement has been associated with higher physical activity 
at least in girls (Brockman et al. 2009, Dollman and Lewis. 2009). Children from 
low SES families report physical activity more often as “free play” with friends and 
not structured like children from high SES (Brockman et al. 2009). Differences in 
food intake among children according to parents’ economic status have been seen. 
Higher material wealth in families, a way of assessing higher economic status, is 
associated with higher fruit consumption and daily breakfast consumption across 
Europe, whereas soft drink consumption is lower among school-aged children and 
adolescents of parents with higher economic status in Northern, Southern, and 
Western Europe (Vereecken et al. 2009a, Vereecken et al. 2005b). 
The educational status of parents also affects parenting practices and parenting 
styles used to encourage children’s health behaviours. Mothers with a higher 
educational level have been reported to have a less permissive style regarding 
low consumption of fruit and vegetables; they praise their children more often for 
fruit and vegetable consumption and abstain themselves from eating sweets in the 
presence of their children more often than mothers with lower educational level 
(Vereecken et al. 2004). Further, Hupkins found that mothers of higher socio-
economic level had more parenting practices concerning healthy and unhealthy 
foods (Hupkens et al. 1998).
Gender
Gender of parents as well as children might affect results concerning both family 
characteristics and children’s daily health behaviours. Gender differences have been 
found in the SOC of adolescents and adults in some, but not all, previous studies 
(Honkinen et al. 2008,Suominen et al. 1999,Volanen et al. 2006). Men usually tend 
to score higher in SOC than women. Some studies exist where perceived parenting 
style has differed between mothers and fathers such that mothers are perceived as 
showing more warmth and fathers as being more demanding (Brand et al. 2009). 
Another study found that incongruent parenting styles were associated with higher 
BMIs, at least in boys (Berge et al. 2010).
Boys and girls have differences as well as similarities in their daily health 
behaviours. In general, boys have more screen time mostly due to more time playing 
on game consoles and using computers (Currie et al. 2012). In Finland, adolescent 
boys have a more frequent intake of soft drinks, whereas no difference between the 
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genders in intake of sweets has been found (Ojala. 2004). Across Europe, girls have 
a higher vegetable intake and also a higher fruit intake (Hoppu et al. 2010,Yngve 
et al. 2005,Wind et al. 2006,Ojala. 2004). 
2.3 empIRICAL fInDIngS of ASSoCIATIonS beTween  
fAmILy ChARACTeRISTICS AnD ChILDRen’S DAILy 
heALTh behAvIouRS
In the following sections, empirical findings of the associations between family 
characteristics and children’s daily health behaviours are presented, and when 
many studies exist on the matter they are presented in tables and in more detail. 
The tables include family characteristics and parenting practices related to daily 
health behaviours, and for food intake such parenting practices as having frequently 
family meals, familial encouragement to eat healthy foods, parents’ eating fruit and 
vegetables as models (modelling), facilitation to eat fruit and vegetables, allowing 
unrestricted consumption of fruit and vegetables, food rules about sweets, soft 
drinks, or juice intake, food rewards, and hours alone (without a parent) at home 
after school. Previous studies about associations between parenting practices and 
screen time, sleep, and physical activity are also presented. 
2.3.1 pARenTIng pRACTICeS AnD ChILDRen’S eATIng hAbITS
In the next section, the focus is on presenting studies examining the associations 
between parenting practices or family-environmental factors and children’s meal 
pattern and food intake, including consumption of fruit and vegetables, soft drinks, 
and sweets.
Family meals and eating breakfast
Having a breakfast with a parent and parents frequently eating a breakfast have 
mostly showed positive associations with children’s or adolescents’ frequency of 
eating breakfast (Merten et al. 2009,Keski-Rahkonen et al. 2003,Burgess-Champoux 
et al. 2009,Pearson et al. 2009). In their review, Pearson et al. (2009) concluded 
that one of the most important determinants for adolescent’s breakfast consumption 
was parental breakfast as role modelling (Pearson et al. 2009). Additionally, if a 
parent is present for breakfast the odds for a child eating breakfast are higher 
(DeJong et al. 2009). 
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Family meals, parenting practices and fruit and vegetable intake
Family meals and their impact on intake of fruit and vegetables have been topics of 
investigation in several studies (Table 5). More often having family meals, mostly 
assessed as meals on school evenings, has been associated with higher fruit and 
vegetable intake in most studies (Verzeletti et al. 2010a,Feldman et al. 2007,Gillman 
et al. 2000,Neumark-Sztainer et al. 2003a,Utter et al. 2007,Videon and Manning. 
2003). Neumark-Sztainer et al. found that the association between having more 
family meals and adolescents’ higher fruit and vegetable intake was partially 
mediated through the home availability of fruit and vegetables (Neumark-Sztainer 
et al. 2003b). Family meals as a predictor for fruit and vegetable intake as children 
and adolescents grow older has rarely been examined. In two studies, family meals 
during adolescence predicted a higher fruit and vegetable intake in young adulthood 
(Burgess-Champoux et al. 2009,Larson et al. 2007).            
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Several family factors other than family meals have been shown to be associated 
with fruit and vegetable intake (Table 6). Parenting practices at meals have been 
examined by such statements as children must taste the food served, rules at meals 
exist that all family members are expected to follow, and children are not allowed to 
eat other food if they dislike the served food, and these have been associated with 
higher vegetable intake (Verzeletti et al. 2010a). Also having parenting practices 
or explicit rules about intake of unhealthy foods, mainly soft drinks, have been 
associated with higher fruit intake (Verzeletti et al. 2010a,Haerens et al. 2008). 
Parental demand to eat fruit and vegetables, parents allowing the child to eat 
as much fruit and vegetables as desired, parental modelling of eating fruit and 
vegetables, and perceived parental support for eating fruit and vegetables have 
in most studies been associated with children’s high fruit and vegetable intake 
(Wind et al. 2006,Vereecken et al. 2009b,De Bourdeaudhuij et al. 2008,Fisher et al. 
2002,Gross et al. 2010,McClain et al. 2009,Young et al. 2004). Encouragement to 
eat fruit and vegetables or to eat healthily has been associated with children’s fruit 
and vegetable intake in most (De Bourdeaudhuij et al. 2008,Young et al. 2004), 
but not all, studies (Bauer et al. 2011). This inconsistency might reflect the way in 
which encouragement is sought and from whom it is sought. Gender aspects were 
seen in the study by Haerens et al. since food rules related to unhealthy foods were 
associated with less fruit intake in girls but not in boys (Haerens et al. 2008). The 
strongest factor associated with children’s and adolescents’ fruit and vegetable intake 
was perceived fruit and vegetable modelling in a review by McClain (McClain et al. 
2009). But Mac Clain also summarized that the associations found have not been 
consistent in studies where parents have reported fruit and vegetable modelling, 
whereas when children reported the modelling there was a consistently positive 
association with higher fruit and vegetable intake (McClain et al. 2009). Parents’ 
presence at home affects the fruit and vegetable intake of children (Young and Fors. 
2001). Children with parents away from home for five hours or more per day had a 
lower daily fruit and vegetable intake than other children (Young and Fors. 2001). 
In a follow-up study of 9- to 11-year-old children, an increase in fruit and vegetable 
intake was preceded by a change in determinants for fruit and vegetable intake (Tak 
et al. 2011). Determinants that changed were the liking of fruit, parental facilitation 
to eat vegetables, family rules for eating vegetables, and availability of vegetables 
at home.    
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table 6. Summary of studies examining the associations between parenting practices  
and children’s intake of fruit and vegetables (FV intake).
Study Setting Country Number (n) Age or 
grade
Parenting practice Significant associations  Adjustments
      Positive (+) Negative (-)/ No 
association
 
Bauer et al. 
2011
Cross-sectional, both 
parents and daughters 
reported
USA 253 Mean 15.7 Familial encouragement to 
eat healthily, modelling
+, FV intake among girls (modelling) No association 
(encouragement)
Age, race/ethnicity, parental education 
and family environmental variables 
De 
Bourdeaudhuij 
et al. 2008
Cross-sectional, 
children in schools
9 European 
countries
13305 11 Modelling, demanding 
family rule, family 
facilitation, active parental 
encouragement, allowing 
family rule about FV eating
+,FV intake (modelling); +, FV 
intake (demand); + FV intake 
(family facilitation); +V intake 
(encouragement); + V intake (allow)
None
Fischer et al. 
2011
School children, 
questionnaire at school
The 
Netherlands
1105 and 
577
11 Determinants associated 
with fruit and vegetable 
intake
+ F intake (knowledge of 
recommendations); + F intake 
(demand); + F intake (facilitation)
Age, gender, ethnic background of  
children and  mother’s educational level
Gross et al. 
2010
Cross-sectional, 
children and parents 
reported
USA 93 Mean age 
9.6 (4th and 
5th grade)
Family encouragement, 
modelling 
+, FV intake (famliy encouragement); 
+, FV intake (modelling) 
Haerens et al. 
2008
Cross-sectional, 
children answered
Belgium 534 8th grade Less unhealthy foods food 
rules    
-, F intake among girls Age, SES, attitude, self-efficacy, social 
support, perceived barriers, school
Kristjandottir et 
al. 2006 
Cross-sectional, 
questionnaires at 
school
Iceland 1235 11 Perceived socio-
environmental variables 
+, FV intake (modelling); + FV intake 
(encouragement); + FV intake 
(demand)  
Adjustments; socio-demographic and 
physio-environmental factors
Mac Clain et al. 
2009
Review of cross-
sectional and 
longitudinal studies
USA 35 studies age < 13 
and 13 to 
18
Psycho social factors +, FV intake in 8 of 9 studies 
(modelling)
Spurrier et al. 
2008
Cross-sectional, parents 
reported
Australia 280 Pre-school 
aged
Restriction rules about juice 
and high fat/sugar foods, 
food rewards to eat main 
meal, reminding to eat
+, FV intake (restricting rules) - FV intake (food rewards); 
-FV intake (reminding to 
eat up)
Veerecken et al. 
2009
Cross-sectional study, 
children and parents 
reported
Belgium 1614 6th grade Food-related parenting 
practices (pressure, reward, 
encouragement through 
negotiation, catering to 
children’s demands, permis-
siveness, avoiding negative 
modeling, praise)
+, FV intake (encouragement) - FV intake (pressure); - FV 
intake (permissiveness)
Socio-demographic characteristics and 
children’s weight status
Verzeletti et al. 
2010
Cross-sectional study, 
children reported
Belgium & 
Italy
14407 11 to 16 Restriction rules of getting 
soft drinks or sweets from 
parents, parenting practices 
at meals
+, F intake (restriction rules); + V intake 
(obligation rules)
Country, gender,age category and family 
wealth
Wind et al. 
2006
Cross-sectional, 
questionnaires at 
school
Belgium 
and the 
Netherlands
2468 11 Physical and social 
environment  
+, FV intake (modelling); + FV intake 
(demand); + F intake (recommendation 
knowledge); + V intake (facilitation)
Young et al. 
2004
Cross-sectional, 
children reported
USA 366 12 to 16 Perceived authoritative 
parenting, parent control, 
parent modelling, parent 
encouragement
+, FV intake (modelling); + FV intake 
(encouragement)
Young and Fors. 
2001
Cross-sectional, 
children reported
USA 3155 grades 9 
to 12
Hours alone without an 
adult after school  
-, FV intake  
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table 6. Summary of studies examining the associations between parenting practices  
and children’s intake of fruit and vegetables (FV intake).
Study Setting Country Number (n) Age or 
grade
Parenting practice Significant associations  Adjustments
      Positive (+) Negative (-)/ No 
association
 
Bauer et al. 
2011
Cross-sectional, both 
parents and daughters 
reported
USA 253 Mean 15.7 Familial encouragement to 
eat healthily, modelling
+, FV intake among girls (modelling) No association 
(encouragement)
Age, race/ethnicity, parental education 
and family environmental variables 
De 
Bourdeaudhuij 
et al. 2008
Cross-sectional, 
children in schools
9 European 
countries
13305 11 Modelling, demanding 
family rule, family 
facilitation, active parental 
encouragement, allowing 
family rule about FV eating
+,FV intake (modelling); +, FV 
intake (demand); + FV intake 
(family facilitation); +V intake 
(encouragement); + V intake (allow)
None
Fischer et al. 
2011
School children, 
questionnaire at school
The 
Netherlands
1105 and 
577
11 Determinants associated 
with fruit and vegetable 
intake
+ F intake (knowledge of 
recommendations); + F intake 
(demand); + F intake (facilitation)
Age, gender, ethnic background of  
children and  mother’s educational level
Gross et al. 
2010
Cross-sectional, 
children and parents 
reported
USA 93 Mean age 
9.6 (4th and 
5th grade)
Family encouragement, 
modelling 
+, FV intake (famliy encouragement); 
+, FV intake (modelling) 
Haerens et al. 
2008
Cross-sectional, 
children answered
Belgium 534 8th grade Less unhealthy foods food 
rules    
-, F intake among girls Age, SES, attitude, self-efficacy, social 
support, perceived barriers, school
Kristjandottir et 
al. 2006 
Cross-sectional, 
questionnaires at 
school
Iceland 1235 11 Perceived socio-
environmental variables 
+, FV intake (modelling); + FV intake 
(encouragement); + FV intake 
(demand)  
Adjustments; socio-demographic and 
physio-environmental factors
Mac Clain et al. 
2009
Review of cross-
sectional and 
longitudinal studies
USA 35 studies age < 13 
and 13 to 
18
Psycho social factors +, FV intake in 8 of 9 studies 
(modelling)
Spurrier et al. 
2008
Cross-sectional, parents 
reported
Australia 280 Pre-school 
aged
Restriction rules about juice 
and high fat/sugar foods, 
food rewards to eat main 
meal, reminding to eat
+, FV intake (restricting rules) - FV intake (food rewards); 
-FV intake (reminding to 
eat up)
Veerecken et al. 
2009
Cross-sectional study, 
children and parents 
reported
Belgium 1614 6th grade Food-related parenting 
practices (pressure, reward, 
encouragement through 
negotiation, catering to 
children’s demands, permis-
siveness, avoiding negative 
modeling, praise)
+, FV intake (encouragement) - FV intake (pressure); - FV 
intake (permissiveness)
Socio-demographic characteristics and 
children’s weight status
Verzeletti et al. 
2010
Cross-sectional study, 
children reported
Belgium & 
Italy
14407 11 to 16 Restriction rules of getting 
soft drinks or sweets from 
parents, parenting practices 
at meals
+, F intake (restriction rules); + V intake 
(obligation rules)
Country, gender,age category and family 
wealth
Wind et al. 
2006
Cross-sectional, 
questionnaires at 
school
Belgium 
and the 
Netherlands
2468 11 Physical and social 
environment  
+, FV intake (modelling); + FV intake 
(demand); + F intake (recommendation 
knowledge); + V intake (facilitation)
Young et al. 
2004
Cross-sectional, 
children reported
USA 366 12 to 16 Perceived authoritative 
parenting, parent control, 
parent modelling, parent 
encouragement
+, FV intake (modelling); + FV intake 
(encouragement)
Young and Fors. 
2001
Cross-sectional, 
children reported
USA 3155 grades 9 
to 12
Hours alone without an 
adult after school  
-, FV intake  
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Family meals, parenting practices and intake of energy-rich foods
Less knowledge exists about the relationship between family meals and children’s 
intake of energy-rich foods. Having more family meals seems to have a positive 
impact on children’s intake of energy-rich foods, as more family meals have been 
associated with less frequent intake of sweets, fast food, and soft drinks (Table 7) 
(Haapalahti et al. 2003,Welsh et al. 2011). When examining determinants for soft 
drink intake, much attention was paid to parents as models for intake and different 
practices and routines regarding children’s soft drink intake. Parent’s own intake and 
children’s perception of their parents drinking high quantities of soft drinks have 
been associated with higher intake of soft drinks (McClain et al. 2009,Bauer et al. 
2011,Campbell et al. 2007). Having more restrictive parenting practices concerning 
food intake, soft drink intake, or soft drink purchase were associated with lower 
soft drink intake in school-aged children and adolescents (van der Horst et al. 
2007a,de Bruijn et al. 2007,Nickelson et al. 2010,Verzeletti et al. 2010b). In families 
where parents catering to their children’s demands or children are permitted to 
eat something other than the served food, the intakes of sweets and soft drinks are 
higher (Vereecken et al. 2009b). 
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2.3.2 pARenTIng pRACTICeS AnD SLeep DuRATIon
A few studies have examined associations between parenting practices and children’s 
sleep duration (Brand et al. 2009,Spilsbury et al. 2005). Having rules about sleep 
routines in the family, such as making one’s own bed, has been associated with 
earlier bedtime, longer duration of sleep, and among girls a decreased night-to-
night variation in sleep duration (Spilsbury et al. 2005). Parenting style has been 
associated with sleep-related problems in older adolescents, but not with sleep 
duration (Brand et al. 2009). 
2.3.3 pARenTIng pRACTICeS AnD SCReen TIme
Several studies suggest that associations exist between parenting practices related 
to screen time routines, such as rules about TV viewing during mealtimes, and 
children’s TV viewing time (Table 8) (van Zutphen et al. 2007,Hesketh et al. 2007). 
Already in preschool-aged children, an association has emerged between less TV 
rules and more TV viewing (Spurrier et al. 2008). Associations between many of 
the parenting practices and children’s screen time are not consistent; for example, 
at least two studies have not found associations between encouragement to watch 
less TV/ encouragement to be less sedentary and less TV viewing (Bauer et al. 
2011,Norman et al. 2005).  While restricting rules about TV viewing have not always 
been associated with TV viewing time  (Salmon et al. 2005), children with more 
autonomy over their own behaviour watched TV and played computer games more 
than those with less autonomy (Jago et al. 2008). Mothers’ watching of TV for more 
than 2 hours per day, a kind of modelling, has cross-sectionally been positively 
associated with children’s TV viewing time (Hardy et al. 2006). In a follow-up 
study of 10-year-old Australian children, social viewing together with friends or 
parents, a kind of modeling, predicted a higher TV viewing time 21 months later 
(Salmon et al. 2006).   
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2.3.4 pARenTIng pRACTICeS AnD phySICAL ACTIvITy
Most studies have assessed parenting practices as parental support and whether this 
is associated with children’s physical activity (Table 9). In some studies, parental 
support has been defined as parents participating in club-organized sports together 
with their child, and this has been associated with more physical activity in children 
and adolescents (Dollman and Lewis. 2009,Loprinzi and Trost. 2010,Trost et al. 
2003). Parents being physical active with their children has also been associated with 
children’s higher levels of physical activity (Trost et al. 2003). Parental modelling, 
with children perceiving their parents as physically active, is the most assessed 
parenting practice when examining associations with children’s physical activity 
(Gustavson and Rhodes. 2006), and it has been positively associated with children’s 
physical activity in some, but not all, studies (Trost and Loprinzi. 2011,Bauer et 
al. 2011,Gustavson and Rhodes. 2006,Heitzler et al. 2010). A longitudinal study 
in which also the change in parents’ physical activity over 6 years was assessed 
showed only weak associations between parents’ change in physical activity and a 
change in adolescent’s physical activity (Anderssen et al. 2006). Another parenting 
practice quite frequently assessed is parental support, which can mean verbal 
encouragement but also transportation to sports activities, watching children engage 
in sports, buying equipment, etc. The concept of encouragement is broad, making it 
challenging to interpret associations. Overall, parental support has been associated 
with children’s physical activity in most studies, but non-significant results also 
exist (Kahn et al. 2008,Trost and Loprinzi. 2011,Loprinzi and Trost. 2010,Trost et 
al. 2003,Taylor et al. 2011,van der Horst et al. 2010). Some longitudinal studies 
have been conducted, and parental support including several items did in one study 
reduce the decline in physical activity among girls between the 8th and the 12th 
grade (Dowda et al. 2007). The relation between parenting style and children’s 
physical activity has been explored at least in one study, where an authoritative 
parenting style among mothers predicted a higher physical activity among 12- to 
13-year-olds compared with a non-authoritative style (Schmitz et al. 2002). The 
follow-up time was, however, quite short, one school year from autumn to spring. 
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2.3.5 pARenTIng pRACTICeS In one heALTh behAvIouRAL DomAIn AnD 
heALTh behAvIouR In AnoTheR DomAIn
Few studies have examined the associations between parenting practices in one 
health behavioural domain and children’s daily health behaviour in another domain. 
In one study, an association was found between parents as role models for physical 
activity and their daughters’ intake of fruits and vegetables (Pearson et al. 2009). 
Another cross-sectional association has been detected between perceived parental 
norms about TV viewing and computer use and adolescents’ soft drink consumption 
(Kremers et al. 2007). A rule about supervised TV viewing has among boys been 
associated with low physical activity (Salmon et al. 2005). A mother’s high computer 
use was among boys associated with low physical activity, whereas a father’s high 
computer use was among girls associated with low PA (Salmon et al. 2005). 
2.3.6 pARenTS’ SenSe of CoheRenCe AnD ChILDRen’S DAILy heALTh be-
hAvIouRS
Only a few studies have examined associations between parents’ SOC and children’s 
health behaviours. Most studies have examined associations between parents’ SOC 
and children’s dental health (da Silva et al. 2011,Freire et al. 2002). A Brazilian 
study conducted in 2002 found that a mother’s stronger SOC was associated with 
better dental health behaviour in their daughters (Freire et al. 2002). From previous 
studies mainly among adults but also in adolescents, we know that stronger SOC 
is associated with favourable health behaviours (Hassmen et al. 2000,Bernabe et 
al. 2010,Kuuppelomaki and Utriainen. 2003,Lindmark et al. 2005,Mattila et al. 
2011,Myrin and Lagerstrom. 2006,Wainwright et al. 2007).
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table 9. Associations between parenting practices and children’s physical activity (PA)
Study Setting Country Number 
(n)
Age Parenting practice Significant associations Adjustments
      Positive (+) Negative (-)/ No association  
Bauer et al. 
2011
Cross-sectional, 
both parents and 
daughters reported
USA 253 Mean 15.7 Parental modelling of PA, family 
support of PA
+, Daughter’s PA in mutually adjusted 
models (parental modelling)
Age, race/ethnicity, parental 
education and  family 
environmental variables 
Heitzler et al. 
2010
Cross-sectional, 
parents and 
children reported, 
accelerometers for 
children
USA 720 10 to 17 Parent support, parental modelling 
(parent leisure time physical activity)
+ Associated with parent PA No association with parent 
support
Kahn et al. 
2008
Cross-sectional and 
Longitudinal
USA 18812 10 to 18 Psychosocial variables, parental 
attitudes about PA, parental personal 
attitudes about PA, parental PA, age, 
BMI, personal attitudes about body 
shape, perceived peer attitudes about 
body shape/fitness, environmental 
barriers to PA
+, All parental factors and PA at 
baseline in multivariable modelling 
Loprinzi and 
Trost. 2010
Cross-sectional, 
parents reported
Australia 156 
parent-
child 
dyads
Pre-school 
aged
Parental PA, parental enjoyment of PA, 
perceived importance of PA, parental 
support for PA, parents’ perceptions of 
competence, and child PA at home
+, Child PA at home (parental support); 
+, Child PA at home and at child care 
(parents’ perceptions of competence) 
No association between child PA 
at child care with parental support
Salmon et al. 
2005
Cross-sectional, 
parents reported
Australia 868 11 Mother uses computer a lot,  father’s 
reported computer/electronic games 
use, rules that TV viewing must be 
supervised  
+, Boys PA (rules that TV viewing must 
be supervised) 
-, Child PA (mother uses computer 
a lot); -, Girls PA (father’s 
computer/electronic game use) 
School, SES
Spurrier et al. 
2008
Cross-sectional, 
parents reported
Australia 280 Pre-school 
aged
Parental PA +, More outdoor play (parental PA, size 
of backyard, amount of outdoor play 
equipment)
Taylor et al. 
2011
Cross-sectional Australia 175 7-11 and 
their 
mothers 
(91%)
Parenting style, PA-related parenting 
style, PA parenting practices 
(encouragement, modelling)  
+, PA (PA parenting practices) No association, PA (parenting 
style)
Gender of child, child’s BMI, 
mother’s BMI and education
Trost et al. 
2003 
Cross-sectional USA 380 
parent-
chil 
dyads
Mean age 
14
Parental support 5 items: 1 
encouraged child to do PA, 2 PA 
together with child, 3 provided 
transportation, 4 watched child 
participate in PA, 5 told child that PA 
is healthy
+, PA (parental support) Also indirect associations 
between parental support 
and child PA through child 
self-efficacy perceptions
Trost and 
Loprinzi. 
2011
Review USA 103 
studies
2 to 18 Parental modelling of PA, Parental 
support for PA, Parenting style
+ PA and parental support little evidence for associations 
parental modelling and PA, and for 
parenting style and PA
Van Der Horst 
et al. 2011
Cross-sectional, 
children and 
parents reported
the 
Netherlands
584 12 to 15 
years old
Availability of PA attributes at home, 
parent’s sports behaviour, parental 
rule about PA
+, Adolescents’ leisure-time sports 
participation (all variables)
 Age, gender, ethnicity, school 
type and clustering within 
classes and schools
47
table 9. Associations between parenting practices and children’s physical activity (PA)
Study Setting Country Number 
(n)
Age Parenting practice Significant associations Adjustments
      Positive (+) Negative (-)/ No association  
Bauer et al. 
2011
Cross-sectional, 
both parents and 
daughters reported
USA 253 Mean 15.7 Parental modelling of PA, family 
support of PA
+, Daughter’s PA in mutually adjusted 
models (parental modelling)
Age, race/ethnicity, parental 
education and  family 
environmental variables 
Heitzler et al. 
2010
Cross-sectional, 
parents and 
children reported, 
accelerometers for 
children
USA 720 10 to 17 Parent support, parental modelling 
(parent leisure time physical activity)
+ Associated with parent PA No association with parent 
support
Kahn et al. 
2008
Cross-sectional and 
Longitudinal
USA 18812 10 to 18 Psychosocial variables, parental 
attitudes about PA, parental personal 
attitudes about PA, parental PA, age, 
BMI, personal attitudes about body 
shape, perceived peer attitudes about 
body shape/fitness, environmental 
barriers to PA
+, All parental factors and PA at 
baseline in multivariable modelling 
Loprinzi and 
Trost. 2010
Cross-sectional, 
parents reported
Australia 156 
parent-
child 
dyads
Pre-school 
aged
Parental PA, parental enjoyment of PA, 
perceived importance of PA, parental 
support for PA, parents’ perceptions of 
competence, and child PA at home
+, Child PA at home (parental support); 
+, Child PA at home and at child care 
(parents’ perceptions of competence) 
No association between child PA 
at child care with parental support
Salmon et al. 
2005
Cross-sectional, 
parents reported
Australia 868 11 Mother uses computer a lot,  father’s 
reported computer/electronic games 
use, rules that TV viewing must be 
supervised  
+, Boys PA (rules that TV viewing must 
be supervised) 
-, Child PA (mother uses computer 
a lot); -, Girls PA (father’s 
computer/electronic game use) 
School, SES
Spurrier et al. 
2008
Cross-sectional, 
parents reported
Australia 280 Pre-school 
aged
Parental PA +, More outdoor play (parental PA, size 
of backyard, amount of outdoor play 
equipment)
Taylor et al. 
2011
Cross-sectional Australia 175 7-11 and 
their 
mothers 
(91%)
Parenting style, PA-related parenting 
style, PA parenting practices 
(encouragement, modelling)  
+, PA (PA parenting practices) No association, PA (parenting 
style)
Gender of child, child’s BMI, 
mother’s BMI and education
Trost et al. 
2003 
Cross-sectional USA 380 
parent-
chil 
dyads
Mean age 
14
Parental support 5 items: 1 
encouraged child to do PA, 2 PA 
together with child, 3 provided 
transportation, 4 watched child 
participate in PA, 5 told child that PA 
is healthy
+, PA (parental support) Also indirect associations 
between parental support 
and child PA through child 
self-efficacy perceptions
Trost and 
Loprinzi. 
2011
Review USA 103 
studies
2 to 18 Parental modelling of PA, Parental 
support for PA, Parenting style
+ PA and parental support little evidence for associations 
parental modelling and PA, and for 
parenting style and PA
Van Der Horst 
et al. 2011
Cross-sectional, 
children and 
parents reported
the 
Netherlands
584 12 to 15 
years old
Availability of PA attributes at home, 
parent’s sports behaviour, parental 
rule about PA
+, Adolescents’ leisure-time sports 
participation (all variables)
 Age, gender, ethnicity, school 
type and clustering within 
classes and schools
48
2.4 SummARy
Several cross-sectional studies have examined associations between parental health 
behaviour, such as parenting practices, and children’s daily health behaviours. Most 
studies have examined the associations between parenting practices regarding food 
and children’s eating habits, and few longitudinal studies exist. Parenting practices 
regarding physical activity and their associations with children’s physical activity 
have been explored, but the concept of these parenting practices is vaguer than that 
for parenting practices regarding food and it has not been broadly and systematically 
assessed. Additionally, longitudinal studies exploring whether parenting practices 
predict children’s physical activity are almost lacking. Most studies where 
associations between parenting practices and screen time have been explored have 
used TV viewing as the outcome, whereas using a computer for entertainment 
purposes has hardly ever been included. Also longitudinal studies about parenting 
practices and screen time are few. The relationship between parenting practices and 
sleep duration has been sparsely examined, and parenting practices as predictors 
for adequate sleep duration are virtually unexplored.
Most cross-sectional studies assess parenting practices about a behaviour 
in a specific domain and its associations with the health behaviour in the same 
domain. Parenting practices might be clustered and therefore associations between 
parenting practices in one domain and health behaviours in another warrant 
investigation. Assessing parent’s SOC enables the examination of parent’s internal 
health resources, which probably affect the daily health behaviours of their children. 
Current knowledge about the associations between parents’ SOC and children’s daily 
health behaviours is limited, and deeper understanding of the role of parents’ SOC 
in children’s daily health behaviours is required.  
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3 aims of the study
The general aim of the study was to determine how family characteristics, 
especially parenting practices, are associated with and predict children’s daily 
health behaviours. This was done by examining the associations between parenting 
practices regarding health behaviour, parents’ SOC, and 10- to 11-year-old children’s 
daily health behaviours and the change in health behaviours during an 18-month 
follow-up in a national and an international sample (Figure 2). 
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Figure 2. General and specific aims of the study. Numbers 1,2,3, and 4 refer to specific research 
questions. 
 
Specific research questions were as follows: 
1) Is there an association between parents' SOC and 10- to 11-year-old children’s meal patterns and 
food intake? 
2) Do parental warmth and responsiveness moderate the association between parenting practices 
regarding health behaviour and 10- to 11-year-old children’s daily health behaviours? 
3) Does a free school lunch to all 11-year-old children moderate the associations between clusters of 
parenting practices and children’s daily fruit and vegetable intake? 
4) Can parenting practices regarding health behaviour predict a favourable change in 10- to 11-year-
old children’s daily health behaviours in an 18-month follow-up? 
figure 2. General and specific aims of the study. Numbers 1,2,3, and 4 refer to specific research questions.
Specific research questions were as follows:
1. Is there an as ociation between parents’ SOC and 10- to 11-year-old children’s 
meal patterns and food intake?
2. Do parental warmth and responsiveness moderate the association between 
parenting practices regarding health behaviour and 10- to 11-year-old children’s 
daily health behaviours?
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3. Does a free school lunch to all 11-year-old children moderate the associations 
between clusters of parenting practices and children’s daily fruit and vegetable 
intake?
4. Can parenting practices regarding health behaviour predict a favourable change 
in 10- to 11-year-old children’s daily health behaviours in an 18-month follow-up?
The hypothesis was that parenting practices to promote health behaviours are 
associated with and predict more favourable daily health behaviours among 10- 
to 11-year-old children. A further hypothesis is that parenting practices regarding 
health behaviour are clustered, and therefore, associations can be seen between 
parenting practices and health behaviours also in other health domains. In addition, 
the associations are moderated by such factors as perceiving parental warmth and 
responsiveness or living in a context where a free school lunch is not served. Parental 
warmth and responsiveness are hypothesized to strengthen the association between 
parenting practices and children’s daily health behaviours. Moreover, in countries 
where no free school lunches are served the associations between parenting practices 
and children’s daily health behaviours are stronger than in countries with free 
school lunches. In countries with no free school lunch, parenting practices have 
an impact on what children bring to school to eat. Parent’s high internal health 
resources, here measured as parent’s SOC, are in this study hypothesized to be 
associated with child’s healthier eating habits, and further, these associations are 
expected to be partly mediated by parenting practices. And finally, having a higher 
number of parenting practices is anticipated to predict more favourable daily health 
behaviours as children grow older.
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4 data and methods
4.1 DATA
This study has used data from two studies carried out in primary schools; the 
“Hälsoverkstaden” project and the “Pro Greens” project. The “Hälsoverkstaden” 
project is a national project, whereas the “Pro Greens” project is a European project.
4.1.1 häLSoveRkSTADen
During 2006, 48 Swedish-speaking schools in southern Finland, in the Helsinki 
region, were invited to participate in the “Hälsoverkstaden” project. Thirty-one 
schools agreed to participate (response rate 65%). The decision to take part in the 
“Hälsoverkstaden” study was made by the school principals. Participating schools 
did not differ from non-participating schools in the same region with respect to 
the socio-economic status of students.
The baseline data in “Hälsoverkstaden” project were collected in spring and 
autumn 2006. In spring 2006, children from 27 schools filled in a questionnaire 
about fruit and vegetable intake and determinants for intake. Children were also 
weighed and their height and waist circumference measured (data not used in this 
study). In autumn 2006, there was a second baseline collection where the sample 
consisted of children and their parents from 27 old and 4 new schools (Figure 3). 
Children were in the 4th and 5th grades. The autumn 2006 data contained 618 girls 
and 650 boys with 612 participants in grade 4 and 656 participants in grade 5. The 
questions about gender and grade were missed by 16 children. Most children were 
10 or 11-years old. A total of 816 parents, comprising 677 mothers, 137 fathers, and 
2 other care-givers, formed matching child/parent dyads. Studies I and II use the 
baseline autumn 2006 data and only the data which consists of the child parent 
dyads. In Study I, 772 matching child/parent dyads were used. The loss in matching 
dyads was mainly due to incomplete answers to the studied questions. Particularly 
there were many parents who did not respond the questions about sense of coherence 
(the questions found in Appendix 1). In Study II, 805 matching child/parent pairs 
were used, the loss in respondents was due to incomplete answers. In both study 
I and II, 50% of the respondents were girls and 83% were mothers. Of the parents 
who had answered the questionnaire 42% had a master or higher degree, 45% had 
a high school or higher degree, and 13% had lower degree than high school. Of the 
responding parents 76% worked full time.
A school intervention started in late autumn 2006. The intervention aimed at 
increasing the number of children who were physically active during school time 
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for at least one hour, ate at least 400 g of fruit and vegetables per day, and slept 
at least 10 hours per night. While these were the aims of the Hälsoverkstaden 
project, each of the 13 intervention schools decided which of health behaviours 
they most wanted to improve. Folkhälsan Förbund coordinated the intervention. 
The teachers were able to choose how many and what kinds of method were used. 
The interventions done in schools were therefore not homogeneous, and when 
the Hälsoverkstaden researchers did the evaluation in spring 2008 no differences 
were found in health behaviours among children attending intervention or control 
schools (Wiik. 2009). 
The follow-up in “Hälsoverkstaden” was carried out 18 months later, in spring 
2008, when the corresponding children were in grade 5 or 6 (Figure 3). The follow-up 
included 27 of the 31 schools. The 27 schools which were included in the follow-up 
were the same schools that originally were invited to the study in spring 2006. As 
a consequence, the number of children included in the follow-up was diminished. 
In 2008, when checking all the consents, 745 children were eligible for the follow-
up. When having new lists of the children in the schools, 18 of the children had 
moved to another school and one child wanted to interrupt the study. The invited 
amount of children was therefore 726. Slightly more girls participated in 2008, 344 
compared to 322 boys. The question about gender was not filled-in by 10 children. 
There were 343 respondents in 5th grade whereas 332 respondents were in 6th 
grade. The follow-up data were used in study IV. 
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Figure 3. Data from the Hälsoverkstaden study, including the numbers of children and parents (n) and 
the response rates as percentages (RR, %). 
figure 3. Data from the Hälsoverkstaden study, including the numbers of children and parents (n) and the 
response rates as percentages (RR, %).
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4.1.2 pRo gReenS
Data for the “Pro Greens” project were collected from schools in nine European 
countries: Bulgaria, Finland, Germany, Greece, Iceland, Norway, Sweden, Slovenia, 
and the Netherlands. The project received financial support from the Programme 
of Community Action in the Field of Public Health 2003-2008 of the European 
Commission, and lasted from 2008 to 2011. This study uses data collected in 
spring 2009 in Finland, Sweden, Germany, and the Netherlands; two of these 
countries serve a free school lunch to all children and two do not (Study III). The 
two countries that do not serve a free school lunch (Germany and the Netherlands) 
resemble Finland and Sweden in many other aspects and were therefore chosen 
as comparable countries. All participating schools received a letter or a telephone 
call introducing the project and enquiring about participation. In Finland, all 19 
schools invited to participate accepted, in Sweden 27 of 60 did, and in Germany 14 
of 45 did. In the Netherlands, 53 of the 414 schools sampled agreed to participate, 
45 of which were subsequently included. The participating schoolchildren were 
at the baseline collection in grades 4 and 5, the mean age being 11.4. Finland, 
Germany, and Sweden had regional recruitments, while in the Netherlands 
schools were recruited nationwide. Additionally, the Finnish sample comprised 
children who went to a Swedish-speaking school along the south or west coast of 
Finland, including the Aland Islands. The Finnish sample was socio-economically 
representative of the coastal areas of Finland, whereas the Swedish sample was 
socio-economically representative of the Stockholm region. The German children 
lived in the state of Hesse, went to a public school, and had a lower socio-economic 
status than the general German population. The Dutch sample was representative of 
the Dutch population overall. In all the data consisted of 3020 children and either 
of their parents. The parents reported the educational level and the employment 
status of both parents. In Finland, 934 children responded (response rate 83%), in 
Sweden 841 (response rate 68%), in Germany 816 (response rate 63%), and in the 
Netherlands 589 (response rate 56%). Of the responded children, 49% were girls 
and about 40% of the mothers had at least a high school, bachelor, or master degree. 
4.2 eThICAL ISSueS
The ‘’Hälsoverkstaden’’ study was approved by the Ethics Committee of the 
Department of Public Health, University of Helsinki, in 2006. In the “Pro Greens” 
study, the relevant medical ethics committees in each participating country approved 
the study protocol during autumn 2008. In Finland, the “Pro Greens” study was 
approved by the Ethics Committee of the Department of Public Health, University of 
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Helsinki. All parents and their children agreed to participate in “Hälsoverkstaden” or 
“Pro Greens” by signing an informed consent form. All participants were informed 
that participation was voluntary and could be discontinued at any stage. 
4.3 meASuRemenTS
4.3.1 pARenTIng pRACTICeS ReLATeD To heALTh behAvIouRS 
Parenting practices were in both the “Hälsoverkstaden” and “Pro Greens” studies 
defined as daily routines and rules related to health behaviours that children or 
parents reported in their families. The practices additionally include items such 
as demanding, allowing a child to do something, encouraging, modelling, etc. 
Encouraging, modelling, or engaging in an activity with the child are part of the 
family characteristics concept. All parenting practice questions used are presented 
in Table 10. The next sections will describe the parenting practice questions and 
answer options in more detail and how the variables were used in the sub-studies.
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table 10. Parenting practice questions/statements, who answered the questions, answer options, what kind 
of variable was formed from the answers, and sub-study in which the variable was used.
The question/ statement Who 
answered
Answer options Formed variables Study in which the 
variable was used
Meal time practices Children I definitely agree;  
I agree;  
I disagree;  
I definitely disagree
Scores of meal-
time practices 
were summed  
Study II (part of a 
sumvariable) and 
IV (summed, 3-12)
1. There are rules about 
the served meals which I 
have to follow
2. I must eat all meals at 
the dinner table
3. I must taste the served 
food even if I dislike it
Screen time- We apply 
practices for limiting 
screen time
Parents Yes/No Scores 0 and 1 
were part of a 
sumvariable
Study II (part of a 
sumvariable)  
Bedtime- We apply 
practices for bedtime 
on 1. weekdays, 2. 
weekends
Parents Yes/No Scores 0 and 1 
were part of a 
sumvariable
Study II (part of a 
sumvariable)
Family meals- Description 
of family meals during 
weekdays:  Breakfast and  
Dinner
Children No one in family eats 
breakfast. Breakfast/ 
dinner is served, every-
one takes something to 
eat. Breakfast/ dinner 
is served, but usually 
the family does not eat 
together. Breakfast/ 
dinner is served and 
usually the family eats 
together
Categorical in 
three groups
Study IV
Physical activity together 
with a parent: 1. Mother, 
2. Father
Children very much, much, 
sometimes, quite 
seldom, not at all, I can 
not say
Dichotomous; 
Category 1: very 
much/much with 
either parent, 
Category 2: others
Study IV
Time alone at home after 
school
Children never, 1-2 hours, 3-4 
hours, 4-5 hours, more 
than 5 hours
Contiuous, higher 
scores less alone
Study IV
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The question/ statement Who 
answered
Answer options Formed variables Study in which the 
variable was used
Parenting practices 
related to fruit and 
vegetable intake
Children Five dimensions 
by a principal 
component 
analyses, the 
dimensions used 
as continuous 
Study III
1. My mother eats fruit 
every day
I fully agree/I agree/I 
neither agree nor 
disagree/ I disagree/I 
don’t have or don’t see 
my mother/father
2. My father eats fruit 
every day
3. My mother eats 
vegetables every day
4. My father eats 
vegetables every day
5. My mother encourages 
me to eat fruit every day
6.My father encourages 
me to eat fruit every day
7. My mother encourages 
me to eat vegetables 
every day
8.My father encourages 
me to eat vegetables 
every day
9. I often eat fruit with 
my family
10. I often eat vegetables 
together with my family
11. Do your parents 
demand that you eat 
fruit every day?
Yes every day/ yes 
most days/ Sometimes/
Seldom/Never
12. Do your parents 
demand that you eat 
vegetables every day?
13. Are you allowed to 
eat as much fruit as you 
like?
14. Are you allowed to 
eat as many vegetables 
as you like?
16. Does your mother or 
father usually cut up fruit 
for you as a snack?
17. Does your mother 
or father usually cut up 
vegetables for you as a 
snack?
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The questions about meal-time practices have been used previously in several 
studies (Verzeletti et al. 2010a,Neumark-Sztainer et al. 2004). The answers of the 
three meal-time practices were scored, yielding a minimum score of three and 
a maximum of twelve. Higher scores meant a higher level of agreement with all 
three statements, and the Cronbach’s alpha was 0.54. The scores were used as a 
continuous independent variable in Sub-study IV. The meal-time practice answers 
were also used as part of a sum variable. To form the sum variable, each answer 
was dichotomized, and the answers ‘I definitely agree’ and ‘I agree’ were categorized 
as those of children whose parents apply parenting practices. The answers from 
the meal-time practices were summed with the answers from parenting practices 
concerning screen time and bed-time (Table 10). A parenting practice sum variable 
was formulated based on the six answers, having a Cronbach’s alpha of 0.52. The 
sum variable was used as a continuous independent variable in the analyses in 
Sub-study II (0-6 points).
Modelling of eating meals and being physically active was assessed with four 
questions: two about how often children had breakfast or dinner together with 
their family and two questions about how often the child was physically active 
together with either parent (Table 10). The absence of modelling was determined by 
asking children how much time they spent at home without an adult on school-day 
afternoons. The questions about family meals have been used in the HBSC study 
(Currie et al. 2008). From the answers for the family meal questions, a categorical 
variable was formulated in which having zero points meant that the family usually 
had neither a family breakfast nor a family dinner on weekdays; one point meant 
that the family usually had a family breakfast or a family dinner; and two points 
meant that the family usually had both a family breakfast and a family dinner. 
Being physically active with the mother or father was recoded into a dichotomous 
variable in which those who answered ’’very much’’ or ’’much’’ were categorized as 
being physically active with a parent (coded as one) and all other responses were 
categorized into the other category of not being physically active with a parent 
(coded as zero). From the question about the time spent at home alone without 
an adult on school-day afternoons, a continuous variable was formed; the scores 
ranged from one to five, with higher scores indicating less time alone. The questions 
about modelling meals and physical activity and being alone at home were all used 
as independent variables in Study IV.
Parenting practices about fruit and vegetables were enquired about with 16 
items, including parents’ subjective norms, parental encouragement, family 
routines, family rules, and parental facilitation (Table 10). These questions have 
been developed in the Pro Children study (Haraldsdottir et al. 2005). In the Pro 
Children study, the reliability correlations for the questions were above 0.5 for nearly 
all parenting practices (De Bourdeaudhuij et al. 2005). To group the parenting 
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practices, a principal component analysis was conducted (see Sub-study III). The five 
dimensions from the analyses were named as follows; Mother and father encourage 
me to eat fruit and vegetable (FV encouragement, Cronbach’s alpha 0.83), mother 
and father eating vegetables as models, family routine to eat vegetables and parents 
demand to eat vegetables (V modelling, family routine and demand, Cronbach’s 
alpha 0.72), mother and father eating fruit as model (F modeling, Cronbach’s 
alphas 0.59), parents facilitate fruit and vegetable eating and eating fruit as family 
routine (FV snacking practices, Cronbach’s alpha 0.63), and parents allow fruit 
and vegetables to be eaten (FV allowing, Cronbach’s alpha 0.63). The parenting 
practices related to fruit and vegetables were used in Sub-study III. In Sub-study 
III, the term family-environmental factors was used instead of parenting practices 
to comply with terms used in previous studies assessing the same practices with 
the same questions (De Bourdeaudhuij et al. 2008).  
4.3.2 pARenT’S SenSe of CoheRenCe
Parent’s SOC in Study I was assessed with the SOC 13-item instrument (Antonovsky. 
1987). The 13 items measured how well a person perceives that life is manageable, 
comprehensive, and meaningful (items listed in Appendix 1). Each question had 
a response scale ranging from 1 to 7, and therefore, the sum score formed varies 
from 13 to 91. A higher score corresponds with a stronger SOC.  Since only one 
parent answered the parent’s questionnaire, the SOC used in study I describes the 
SOC of the responding parent. The respondent was in 83% of the cases the mother. 
The SOC variable was used as a continuous variable in the analysis. In this study, 
Cronbach’s alpha was 0.84.
4.3.3 ChILDRen’S DAILy heALTh behAvIouRS
Eating habits
Food frequency intake. Children reported their food frequency intake with a 16-item 
questionnaire. The questionnaire has been used before in the HBSC study and has 
been found to be reliable and valid in ranking food intake in children (Vereecken 
and Maes. 2003). The assessed foods were as follows: fruit/berries, raw and cooked 
vegetables, milk, juice, sugar-sweetened juices, pizza, hamburgers, hot dog or meat 
pastries, crisps or popcorn, biscuits, ice cream, sweets or chocolate, cola or other 
soft drinks, yoghurt, cereals, and dark bread. The response options in the frequency 
questionnaire were never, less than once a week, once a week, two to four times a 
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week, five to six times a week, once a day, and several times a day. The foods were 
given scores according to how often they were eaten per week with the following 
scores: 0, 0.5, 1, 3, 5.5, 7, and 14. In Study IV, the following foods were used as 
variables: fruits, raw vegetables, cooked vegetables, sweets and chocolate, and cola 
or other soft drinks. To group children according to their food intake, a principal 
component analysis was done and two indices were defined (Appendix 2). One index 
termed ‘‘energy-rich foods’’ included pizza, hamburgers, hot dogs or meat pastry, 
crisps or popcorn, biscuits, ice cream, sweets or chocolate, and cola or other soft 
drinks. The other index termed ‘‘nutrient-dense foods’’ included fruit, dark bread, 
and raw and cooked vegetables. The weekly consumption scores for each food were 
summed to yield new scores for the two indices, which were used as dependent 
variables in Studies I and II. In addition, the usual intake of fruit, raw vegetables, 
salads or grated vegetables, and cooked vegetables was assessed by questions used 
previously in the Pro Children study (Haraldsdottir et al. 2005). Answer options 
ranged over an eight-point scale (never, less than 1 day a week, 1 day a week, 2-4 
days a week, 5-6 days a week, every day once daily, every day twice daily, and every 
day more than twice daily). Based on the frequency questions, four daily intake 
variables were formed and these variables were used in Study III.
Meal frequency. Meal pattern was reported by children as how often they had 
breakfast, lunch, and dinner during weekdays and weekends. The same frequency 
questions about meals have been used before in the HBSC study. The variable 
regular meal pattern was formed based on the answers for both weekdays and 
weekends, and a regular meal pattern was defined as having all three main meals 
daily during a week (dichotomous variable). The meal pattern variable was used 
in Studies I and II.
Sleep duration
Sleep duration was calculated based on the bed-time and wake-up time that children 
reported on weekdays and weekends separately. One question asked about the usual 
bedtime; the answer options were from 8 p.m. until midnight or later, every half hour 
for weekdays and 8.30 p.m. until 0.30 a.m. or later for weekends. Wake-up time 
was reported every half hour starting from 6 a.m. until 8.30 a.m. or later every half 
hour for weekdays and 6.30 a.m. or later for weekends. The average sleep duration 
on weekdays was calculated with the following formula: 24-bedtime+wake-up time. 
The average sleep duration during a week was calculated by the following formula: 
(5* (24-bedtime on weekdays+ wake-up time on weekdays) + 2* (24-bedtime 
on weekends+ wake-up time on weekends))/ 7. Study IV used sleep duration on 
weekdays and Study II average sleep duration during the week as dependent variables.
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Screen time during weekdays
Watching TV during weekdays was assessed by the question how many hours daily 
do you usually watch TV, video, or DVD? Computer use and playing games on a 
computer or game console on weekdays was assessed by the question how many 
hours daily do you usually use and play games on a computer or game console? The 
response options for both questions were no time at all, about half an hour, about 
one hour, about two, three, four, or five hours or more. The response alternatives 
were given scores based on the time spent per day: 0, 0.5, 1, 2, 3, 4, and 5. In Study 
IV, watching TV and computer use were used as two separate continuous outcomes, 
whereas in Study II the continuous screen time hours on school days were the sum 
of the hours reported in the two questions.   
Leisure-time physical activity
Children reported their leisure-time physical activity as the hours per week exercising 
or playing sports in a sports club or by themselves. Response options were at least 
seven hours, four to six hours, two to three hours, about one hour, about half an 
hour, or no exercise at all. The response options were converted into hours, such as 
7, 5, 2.5, 1, 0.5, and 0 h per week. Leisure-time physical activity was used in Study IV.
4.3.4 fACToRS InfLuenCIng The exAmIneD ASSoCIATIonS
Parenting practices
Some parenting practices related to fruit and vegetable intake were used as 
mediators in the analyses. A mediator is defined as a variable that comes between 
an independent and a dependent variable. When the relationship between an 
independent and a dependent variable goes through a mediator, the independent 
variable is associated with the mediator, which in turn is associated with the 
dependent variable (Mac Kinnon. 2008). In Study I, the associations between 
parents’ SOC and children’s food habits and meal pattern were examined. Thereafter, 
the direct effect was examined by adjusting the associations for the following 
variables: fruit and vegetable availability at home, fruit and vegetable accessibility 
at home, parents’ nutrition knowledge, parents’ own intake of fruit and vegetables, 
and irregular meal pattern. All parenting practices, except irregular meal pattern, 
were reported by parents.  
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Parental warmth and responsiveness
The hypothesis in Study II was that parental warmth and responsiveness towards 
the child will strengthen the associations between parenting practices and 
children’s daily health behaviours, in other words warmth and responsiveness 
act as moderators. Moderation occurs when an association depends on a third 
variable. Parental warmth and responsiveness towards the child was defined as 
the child’s perception of maternal and paternal care, responsiveness, and social 
support. Children answered four statements in their questionnaire, dealing with 
mothers and fathers separately: My mother/father always helps me when I need 
help; …shows or tells me that she/he likes me; …understands my problems and 
worries; …cheers me up when I am sad. The response options were as follows: nearly 
always, sometimes, never, and I have no mother/father. A dichotomous variable was 
formed: both parents high in warmth/responsiveness (those who answered “nearly 
always” for the four statements) versus parents low in warmth/responsiveness 
(those who did not answer “nearly always” on all statements). One child reported 
not having a mother (0.1%), whereas five children reported not having a father 
(0.6%).  Depending on how these children reported their single parent’s warmth/
responsiveness, the answers were included in either the category of parents being 
high in warmth/responsiveness or in the category of parents being low in warmth/
responsiveness. The questions concerning warmth and responsiveness have been 
previously used as part of the parental bonding instrument (PBI) (Parker et al. 
1979). To our knowledge, the instrument has not been validated in this age group. 
In young adults, it has been ranked as reliable (Klimidis et al. 1992). Cronbach’s 
alpha for the parental warmth/responsiveness dimension was in this study 0.81. 
School food policy
In Study III, a free school food policy was hypothesized to be a moderator for 
the association between parenting practices and children’s daily intake of fruit 
and vegetables. The moderator free school lunch was not enquired about in the 
questionnaires, but according to Finnish and Swedish law all children have the 
right to have a free school lunch every day. In Germany and the Netherlands, this 
is not prescribed by law, and most children bring their own lunch.
4.3.5 ConfounDIng fACToRS
In the statistical analysis of Studies I and III, children’s age was used as a confounding 
factor, whereas in Studies II and IV grade was used. Children’s gender can affect both 
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the independent and dependent variables used in all four studies, and therefore, all 
examined associations were adjusted for gender. In Studies I and II, also parents’ 
answers were used and the analyses were controlled for gender of the answering 
parent. Educational level of the answering parent was used in Studies I, II, and 
III as a confounder. In Studies I and II, educational level was divided into three 
groups: group 1 had finished elementary, vocational, or upper secondary school, 
group 2 had graduated from an institute or had a Bachelor’s degree, and group 3 
had a Master’s or Doctoral degree. In Study III, educational level was split into a 
dichotomous variable, distinguishing children with mothers who reported high 
school or a Bachelor or a Master degree from those with mothers who reported lower 
levels of education. In Study II, the employment situation was used as a dichotomous 
confounder. One group was formed by those who worked full time and the second 
group included all others (part-time worker, student, retiree, unemployed person, 
homemaker, or other). In Study IV, the variable being a control or an intervention 
school during 2006-2008 was used as a confounder.
4.4 STATISTICAL meThoDS
The sample and variables used were described as means, medians, and proportions. 
In case of skewed data, medians and interquartile ranges (p25 – p75) were used. 
Chi-square test, variance analysis, Mann-Whitney U-test, and Kruskall-Wallis test 
were used to evaluate differences according to gender and country. T-test was used 
to assess the changes in daily health behaviours between 2006 and 2008. 
A principal component analysis was done using both the 16-item parenting 
practices related to FV intake questionnaire and the 16-item food frequency 
questionnaire. In the analyses, using either parenting practices or food frequency 
questions, dimensions with Eigen values exceeding 1 were found. Based on the 
Eigen values, the indices were defined, including all items that scored over 0.5 in 
the rotated component matrix, Varimax (Field. 2009). For the parenting practices 
related to FV intake, five indices were defined (see Study III) and for the food 
frequency questionnaire two indices (Appendix 2). Internal consistencies for the 
sum variables based on principal component analyses, for parents’ SOC, and for 
other parenting practice sum variables were calculated as Cronbach’s alphas.
When examining associations, linear and logistical regression analyses were used 
as statistical methods. When the aim was to analyse whether parenting practices 
predicted the change in daily health behaviours, the linear and logistical regression 
analyses were adjusted for baseline daily health behaviour (Study IV). The general 
idea of this method of analysing data is that it corrects for the phenomena of 
regression to the mean (Twisk and Proper. 2004). Multilevel analyses were used 
to take into account children being clustered within schools (Study III) (Twisk. 
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2006). When testing for interactions in the examined associations, an interaction 
term was used in the regression analyses (Studies II and IV). A p-value of < 0.1 for 
the interaction term was considered to be significant, leading to further stratified 
analyses (Clayton and Hills. 1993). 
Associations in Studies I, II, and III, and the prediction of changes in behaviours 
in Study IV were reported as B-coefficients, odd ratios (ORs), and 95% confidence 
intervals (CIs). The results were considered to be significant when p< 0.05. As 
statistical packages, different versions of SPSS (15.0 in Study I and 17.0 in Study 
II) were used (SPSS, Chicago, IL, USA, 2006 & 2008). PASW statistics version 18.0 
was used in Studies III and IV (SPSS Inc. 2010), and for the multilevel analyses in 
Sub-study III, ML Windows version 2.22 was used (Rasbash et al. 2009). 
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5 results
Characteristics of the independent variables derived from the “Hälsoverkstaden” and 
the “Pro Greens” studies are presented in Table 11. The mean parental SOC was 71. 
About half of the children perceived both their parents as warm and responsive, and 
more than half of the children reported that they usually had either a family breakfast 
or dinner. More than half of the children reported that they were physically active 
with at least one of their parents. Nearly half of the children spent one to two hours 
alone at home after school and about 40% spent three hours or more. Parenting 
practices related to fruit and vegetable intake were not normally distributed; most 
children agreed with most of the practices.
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table 11. Description of family characteristics and parenting practice variables in the two samples. Means, medians, 
distributions (%), standard deviations (SDs), and 25-75 quartiles, number of children (n) who had answered the 
question in the study, and study number are presented.
Hälsoverkstaden: Family characteristics  
and parenting practices
Mean, distribution (%), standard 
deviation (SD)
n Study
Parents SOC (13 to 91)      
Mean 71.3 (SD 0.65) 816 I
Number of parenting practices (0 to 6)      
Mean 4.4 (SD 1.3) 806 II
Parental care (%)      
High parental warmth/responsiveness (%) 48 806 II
Parenting practices at meals (3 to 12)      
Mean 9.5 659 IV
3 to 8 points (%) 24
9 points (%) 23
10 points (%) 22
11 points (%) 20
12 points (%) 12
Having family meals; breakfast and dinner (0 to 2)      
Mean 1.1 656 IV
0 points, usually not family breakfast or dinner (%) 19
1 point, either family breakfast or dinner (%) 55
2 points, both family breakfast and dinner (%) 26
Being physically active with mother or father (0 to 1)      
1 point, being active together (%) 56 650 IV
Time spent alone at home without an adult after 
school (1 to 5)
     
Mean 3.6 662 IV
1-3 points; 3 hours or more (%) 37
4 points; 1-2 hours (%) 47
5 points, not alone after school (%) 13
Pro Greens: Parenting practices about FV (1 to 5) Median 25-75 percentile   
FV encouragement (Median) 3.4 2.8 4.2 3020 III
V modelling, family routine and demand (Median) 4 3.25 4.5
F modelling (Median) 4 3 4
FV snacking practices (Median) 3 2.33 3.67
FV allowing  (Median) 5 4 5   
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Few gender differences existed in the daily health behaviours in the Hälsoverkstaden 
study, whereas in the Pro Greens study gender differences emerged between daily 
fruit and vegetable intake (Table 12). A higher proportion of girls reported a daily 
fruit intake as well as a daily intake of raw, salads/grated vegetables and cooked 
vegetables. The countries studied differed from each other regarding the types 
of fruit and vegetables eaten (see Study III). Eating fruit at least daily was more 
common in Germany and the Netherlands than in Finland or Sweden. In Finland 
and Sweden, the daily intake of salads/grated vegetables was more common than 
in Germany and the Netherlands. 
table 12. Description of children’s daily health behaviours in the Hälsoverkstaden study (n= 667-806) 
and the Pro Greens study (n=2895-2937). Statistically significant differences in proportions (%) or means 
between genders are indicated with an asterisk. 
 Hälsoverkstaden 2006 Pro Greens 2009 
Daily health behaviour Girls Boys Total Girls Boys Total
Regular meal pattern (%) 51 47 49
Nutrient-dense food intake (times/week) 19.5 18.1 18.8
Energy-rich food intake (times/week) 7.8 9.7 8.7
Fruit intake (times/week) 5.7 5.5 5.6
Raw vegetables (times/week) 5.8 5.1 5.5*
Cooked vegetables (times/week) 2.6 2.4 2.5
Soft drink intake (times/week) 1.5 2.2 1.8***
Sweet and chocolate (times/week) 1.6 1.5 1.5
Screen time (hours/schooldays) 2 2.6 2.3
TV, DVD, Video viewing (hours/schooldays) 1.3 1.3 1.3
Computer, playing games on a screen 
(hours/schooldays)
0.8 1.2 1***
Sleep duration (hours/schoolnight) 9.9 9.8 9.8
Leisure time PA (hours/week) 4.2 4.5 4.4
Fruit intake at least once daily (%) 47 37.2 42.0***
Raw vegetable intake at least daily (%) 19.1 11.2 15.1***
Salad/ grated vegetable intake  
at least daily (%) 
31.3 20.4 25.7***
Cooked vegetable intake at least daily (%)    6.7 4.8 5.7*
*p<0.05, ***p<0.001
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5.1 ASSoCIATIonS beTween pARenTS’ SoC AnD ChILDRen’S 
IRReguLAR meAL pATTeRn AnD fooD InTAke
A stronger parent’s SOC was negatively associated with children’s irregular meal 
pattern (OR 0.96, 95% CI 0.94-0.99, see Study I). It was also associated with a 
higher intake of nutrient-dense foods and a lower intake of energy-rich foods among 
children (Table 13). When adjusted for all parenting practices related to fruit and 
vegetables or for an irregular meal pattern, the association between parent’s SOC 
and child’s intake of nutrient-dense food was no longer significant. The association 
between parent’s SOC and intake of energy-rich foods persisted, even after it was 
adjusted for fruit and vegetable -related parenting practices or an irregular meal 
pattern during the week (Table 13).
table 13. Associations between parent’s SOC and child’s intake of nutrient-dense and energy-rich food, 
and these same associations adjusted for fruit and vegetable-related parenting practices and an irregular 
meal pattern during the week.
Variables included in 
the model
Nutrient-dense (n=712)  Energy-rich (n=703)  
B-coefficient (95% CI)* p-value B-coefficient (95% CI)* p-value
SOC 0.10 (0.00, 0.19) 0.051 -0.11 (-0.18, 0.04) 0.002
SOC + availability, 
accessibility, 
knowledge, and role 
model
0.01 (-0.1, 0.11) 0.917 -0.08 (-0.15, -0.00) 0.04
SOC and irregular meal 
pattern during the 
week
0.07 (-0.03, 0.17) 0.167 -0.09 (-0.16, -0.02) 0.008
*Adjustments for gender of parent and child and educational level of the responding parent. 
Beta coefficients (B-coefficients), 95% confidence intervals (95% CIs), and p-values are derived 
from linear regression analyses.
5.2 peRCeIveD pARenTAL wARmTh AnD ReSponSIveneSS 
AS moDeRAToR foR ASSoCIATIonS beTween 
pARenTIng pRACTICeS AnD ChILDRen’S DAILy heALTh 
behAvIouRS
Having a higher number of parenting practices was associated with longer sleep 
duration (Study II). When testing for an interaction between parenting practices 
and perceived parental warmth/responsiveness, the interaction term did not 
suggest that parental warmth/responsiveness moderates the association between 
parenting practices and sleep duration (not significant, see Study II). However, 
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when examining associations between the interaction term parenting practices 
and perceived parental warmth/responsiveness and intake of energy-rich foods, 
nutrient-dense foods, screen time, or regular meal pattern the interaction terms 
suggested significant moderations (see Study II). In the stratified analyses based 
on whether or not the child perceived warmth/responsiveness, the associations 
between parenting practices and children’s nutrient-dense food intake and regular 
meal pattern were stronger when children simultaneously reported higher parental 
warmth/responsiveness (Table 14). An interaction between perceivedw parental 
warmth and responsiveness and parenting practices and the associations with 
children’s energy-rich food intake and screen time also occurred. In the stratified 
analyses, the associations between parenting practices and children’s energy-rich 
food intake and screen time were stronger when children reported lower parental 
warmth/responsiveness (Table 14).
table 14. Associations between the number of parenting practices and children’s daily health behaviours 
depending on whether children simultaneously perceived lower or higher parental warmth and 
responsiveness.
Children’s health behaviours
B-coefficient 
for parenting 
practices (0-6)*
95% CI P-value
Intake of energy-rich foods
Low parental warmth/
responsiveness -0.79 -1.38- (-0.20) 0.01
High parental warmth/
responsiveness 0.36 -0.45- 1.16 0.38
Intake of nutrient-dense foods
Low parental warmth/
responsiveness 0.24 -0.56- 1.04 0.56
High parental warmth/
responsiveness 1.69 0.46- 2.92 0.01
Screen time
Low parental warmth/
responsiveness -0.31 -0.43- 0.19 <0.001
High parental warmth/
responsiveness -0.06 -0.20- (0.08) 0.39
 
OR for parenting 
practices (0-6)** 95% CI P-value
Regular meal frequency/day
Low parental warmth/
responsiveness 1.17 1.00- 1.37 0.05
High parental warmth/
responsiveness 1.63 1.28- 2.08 <0.001
*B-coefficient with 95% confidence intervals (95% CIs) for each additional parenting practice 
(linear regression analyses)
**Odds ratio (OR) with 95% confidence intervals (95% CIs) for each additional parenting 
practice (logistic regression analyses)
Adjusted for gender of parent and child, and school grade, and parental education and 
employment status
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5.3 ASSoCIATIonS beTween pARenTIng pRACTICeS AnD 
ChILDRen’S DAILy fRuIT AnD vegeTAbLe InTAke 
A significant positive association was found between nearly all parenting practices: 
FV encouragement, V modelling, family routine and demand, F modelling, FV 
snacking practices, and FV allowing and the daily intake of fruit, salad, raw 
vegetables, and cooked vegetables in the sample comprising the four Pro Green 
countries (Finland, Sweden, Germany, and the Netherlands, Study III). Exceptions 
were the relationship between the parenting practice FV allowing and the daily fruit 
intake (Figure 4) and the association between FV allowing and the daily cooked 
vegetable intake, where no associations existed. 
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figure 4. Associations between parenting practices and children’s daily fruit intake based on Pro Greens 
international data. OR and the significance level (**p<0.001) are derived from multilevel logistic regression 
analyses. Adjustments have been made for children’s gender and age, mother’s education level, and school 
lunch policy.  
When testing for interactions, 5 out of 20 tested interactions showed a potentially 
significant modification in the associations between the country groups. Stratified 
analyses were conducted and the outcome was either daily intake of raw vegetables, 
or cooked vegetables (Figures 5 and 6). There were stronger associations between 
parenting practices and intake levels in the group comprising students without a free 
school lunch, i.e. the Dutch and German children (Figures 5 and 6). One exception 
was found; the association between V modelling, family routine and demand, and 
children’s daily intake of raw vegetables was stronger in the Finnish and Swedish 
children.
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figure 5. Associations between parenting practices and children’s daily intake of raw vegetables based on 
Pro Greens international data. Children are grouped according to whether the child lives in a country 
providing a free school lunch (Finland/Sweden) or not (Germany/the Netherlands). OR and the significance 
levels *p<0.05 and **p<0.001 are derived from multilevel logistic regression analyses. Adjustments have 
been made for children’s gender and age, and mother’s education level.
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figure 6. Associations between parenting practices and children’s daily intake of cooked vegetables based 
on Pro Greens international data. Children are grouped according to whether the child lives in a country 
providing a free school lunch (Finland/Sweden) or not (Germany/the Netherlands). OR and the significance 
levels *p<0.05 and **p<0.001 are derived from multilevel logistic regression analyses. Adjustments have 
been made for children’s gender and age, and mother’s education level.
5.4 ChAngeS In ChILDRen’S DAILy heALTh behAvIouRS 
DuRIng foLLow-up
Most of the daily health behaviours changed significantly during the 18-month 
follow-up. Computer time and TV viewing time both increased by 35 minutes per 
day during follow-up, being 1 hour 36 minutes and 1 hour 20 minutes per day, 
respectively. Sleep duration decreased by 21 minutes/weekday night; children slept 
on average 9 hours and 15 minutes per weekday night in 2008. Physical activity 
increased by 30 minutes/week, being 4 hours and 5 minutes in total. Several changes 
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also occurred in the weekly food intake; how often children had sweets increased 
by 0.2 times/week, being 1.8 times/week in total. Weekly fruit intake decreased 
by 0.71 times/week, being about 4.9 times/week in total. Also the intake of raw 
vegetable decreased by 0.78 times/week, being 4.7 times/week, and the intake of 
cooked vegetables decreased by 0.65 times/week, being 1.9 times/week. In Figure 
7, the changes in children’s daily health behaviours are shown as percentages. The 
biggest changes were in computer time, TV and DVD viewing time, and the weekly 
intake of cooked vegetables.
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Figure 7. Children’s daily health behaviour changes from 2006 to 2008 are shown as percentages, %. 
 
 
Parenting practices and family characteristics predicting changes in children’s 
daily health behaviours 
 
Several parenting practices and family characteristics predicted a change in the children’s daily health 
behaviours from year 2006 to 2008 (Tables 15 and 16). Parenting practices at meals and having family 
meals more often predicted favourable changes in children’s daily health behaviours such as a less 
increase in TV, DVD viewing and in many eating behaviours; including fruit, raw vegetable, and cooked 
vegetable intake. Being physically active with a parent predicted a higher increase in leisure-time 
figure 7. Children’s daily health behaviour changes from 2006 to 2008 are shown as percentages, %.
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5.5 pARenTIng pRACTICeS AnD fAmILy ChARACTeRISTICS 
pReDICTIng ChAngeS In ChILDRen’S DAILy heALTh 
behAvIouRS
Several parenting practices and family characteristics predicted a change in the 
children’s daily health behaviours from year 2006 to 2008 (Tables 15 and 16). 
Parenting practices at meals and having family meals more often predicted 
favourable changes in children’s daily health behaviours such as a less increase in 
TV, DVD viewing and in many eating behaviours; including fruit, raw vegetable, 
and cooked vegetable intake. Being physically active with a parent predicted a 
higher increase in leisure-time physical activity, but simultaneously it predicted a 
larger decrease in sleep duration. Also less time alone after school predicted several 
favorable changes daily health behaviours; less increase in screen time, less decrease 
in sleep duration and less increase in soft drink intake.   
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6 discussion
The general aim of this study was to examine how family characteristics are 
associated with and predict changes in children’s daily health behaviours. Cross-
sectional and longitudinal data were used to gain a deeper understanding about 
how family characteristics, such as parents’ SOC and parenting practices, are 
associated with 10- to 11-year-old children’s daily health behaviours, including 
eating habits, sleep duration, screen time, and physical activity. To broaden the 
understanding of the examined associations, the study used both a national sample 
from the project “Hälsoverkstaden” and a European sample from the project 
“Pro Greens”. An interdisciplinary approach was applied, and the discussion will 
therefore also be interdisciplinary. The main findings are first presented, followed 
by a discussion about the associations found. Gender aspects are explored. Strengths 
and weaknesses of the study are discussed by examining data, design, statistical 
analyses, and assessments. Suggestions for future studies and implications of our 
findings are presented.     
6.1 mAIn fInDIngS
The main findings of the study are presented. Firstly, parents’ SOC is associated 
with children’s daily eating habits, and the association between parents’ SOC and 
children’s intake of nutrient-dense foods is mediated by fruit- and vegetable-specific 
parenting practices. Secondly, the associations between parenting practices and 
children’s favourable health behaviours seem to be stronger when children perceive 
warmth and responsiveness from their parents. The associations between parenting 
practices and children’s unfavourable health behaviours, in turn, seem to be stronger 
when children do not perceive warmth and responsiveness from both parents. 
Thirdly, parenting practices concerning fruit and vegetable intake are crucial for the 
daily vegetable intake of children living in a country where no free school lunch is 
available. Fourthly, health-related parenting practices are important determinants 
for children’s daily health behaviours and for a favourable change in behaviour as 
children grow older. The main findings are discussed in more detail below, relating 
them to previous findings and a theory-based framework. 
A stronger parental SOC is associated with better food habits of children. To the 
best of our knowledge, this association has not been explored before. These results 
are in line with the proposal by Antonovsky that a person with a stronger SOC has 
more resources to cope with strain or stressors and a better capacity to manage life 
situations and live a healthy life (Antonovsky. 1987). A stronger SOC can also imply 
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an increased readiness to use the GRRs as a positive resource for everyday life. Our 
study showed that parents SOC is not only associated with the parent’s own health 
behaviour, but also with the health behaviour of their offspring. An association 
between parent’s SOC and children’s health behaviour has been shown previously 
in a study where the mother’s stronger SOC was associated with children’s better 
oral health behaviour (Freire et al. 2002).  An important finding in our study was 
that the association between parents’ SOC and children’s food intake disappeared 
when adjusted for parenting practices concerning fruit and vegetables or having 
an irregular meal pattern. This indicated that parenting practices or the regular 
meal pattern may be mediators of the examined associations. On the other hand, 
it makes sense that a person with a stronger SOC is able to better handle strain of 
everyday life, and therefore, has the resources to apply health-related parenting 
practices to their children. This was seen in a study where mothers with stronger 
SOC more readily took their children to the dentist (da Silva et al. 2011). The key 
person in both the studies was the parent preparing the meals or bringing the child 
to dental services. These actions were apparently more likely when the parent had 
a stronger SOC. 
Stronger associations were found between parenting practices and children’s 
favourable health behaviours when children perceived parental warmth and 
responsiveness from both parents. Contrary to our hypothesis, the associations 
between parenting practices and children’s detrimental health behaviours were 
stronger when children perceived less warmth and responsiveness. Testing for 
parenting style as a moderator for the association between parenting practices and 
children’s daily health behaviour was based on the conceptual model of Darling and 
Steinberg; however, our study used only the parental warmth and responsiveness 
dimension of parenting style (Darling and Steinberg. 1993). Some other studies 
have tested for a possible moderation effect when examining associations 
between parenting practices and children’s health behaviours (van der Horst et 
al. 2007a,Hennessy et al. 2010). Van Der Horst et al. found stronger associations 
between parenting practices and soft drink intake when adolescents perceived 
parents as moderately strict (the control dimension) and highly involved (the 
warmth/responsive dimension). However, in our/ study the associations between 
parenting practices and intake of energy-rich foods and screen -time were stronger 
when children did not perceive both parents as warm and responsive. Our results 
are not in line with the previous study, and there are several plausible explanations 
for this. Since our study is cross-sectional, children’s higher screen time or more 
frequent intake of energy-rich foods might have led to a greater number of parenting 
practices and as a consequence children then perceive that both parents are not 
warm or responsive. Moreover, parenting practices concerning detrimental health 
behaviours might be more effective when children perceive that at least one of the 
78
parents score lower in warmth and responsiveness and have stricter rules about 
these behaviours. Another explanation for not having results in line with those of 
Van der Horst et al. is the fact that in our study only the warmth and responsiveness 
dimension was assessed. 
When assessing separately the perceived warmth/responsiveness for each 
parent, it enables the child to distinguish parents. Van der Horst et al. also used the 
perceived parenting style of both parents, but as already presented the moderating 
effect was opposite to ours (van der Horst et al. 2007a).  Hennessy et al. also tested 
the moderating effect of parenting style (Hennessy et al. 2010). Their study showed 
that higher enforcement and monitoring as parenting practices were related more 
strongly to children’s physical activity when a parent reported a permissive parenting 
style. Parenting style was assessed from only one of the parents and the fact that the 
outcome was physical activity makes it more difficult to compare their results to ours. 
Thus, while their results do not support ours, neither do they exclude our results. 
Some of the examined associations were stronger when simultaneously 
perceiving parental warmth and responsiveness, which is consistent with our 
hypotheses. The associations between parenting practices and children’s favourable 
health behaviours, such as regular meal pattern and intake of nutrient-dense foods, 
were stronger when children perceived warmth/responsiveness. To our knowledge, 
no similar studies exist. Incongruent parenting styles, with children perceiving that 
their mother’s and father’s parenting styles differ, leading to different associations 
between parenting practices and daily health behaviours, have not been extensively 
examined. However, Berge et al. investigated whether parents having the same or 
different styles were associated differently with children’s BMI (Berge et al. 2010). 
Several findings in their study indicated that incongruent parenting styles and 
incongruent parenting practices are both associated with higher BMI in adolescents. 
Therefore, the split that we made in our study into one group where children perceive 
warmth/responsiveness from both parents and a second group consisting of all 
other combinations seems reasonable.
In general, the results showed the importance of environmental factors when 
promoting health behaviours and how this environmental factor can support 
other actions. Several parenting practices and other family-environmental factors 
were explored, as were their associations with children’s daily fruit and vegetable 
intake. Most examined associations were significant (see Study III), which was 
not surprising since the same determinants had in several other studies shown 
associations with children’s fruit and vegetable intake (Kristjansdottir et al. 2006,De 
Bourdeaudhuij et al. 2008). One reason for why this study showed consistent 
associations for nearly all examined variables was probably that the planning of 
the questionnaire for the Pro Children study was preceded by careful literature 
research, focus group studies, etc (Klepp et al. 2005,Brug et al. 2005,Wind et al. 
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2005). Therefore many of the reported parenting practices were previously verified 
as determinants for children’s fruit and vegetable intake. In addition, the large 
sample size contributed to the higher probability of finding significant associations.
The free school lunch was important for some of the examined associations. 
In countries where no free lunch was served, most of the associations between 
parenting practices and daily vegetable intake were stronger. To our knowledge, no 
previous studies have taken the school lunch into account, being one explanation 
for why inconsistent associations between parenting practices and children’s fruit 
and vegetable intake have been found (Vereecken et al. 2009b,De Bourdeaudhuij 
et al. 2008,Young et al. 2004,Kristjansdottir et al. 2009,Monge-Rojas et al. 2010). 
Food availability and accessibility outside the home might have an equally or even 
more important role than parenting practices for intake. For example, fruits and 
vegetables served as a part of school breakfast and lunches among disadvantaged 
children contributed to about half of children’s daily fruit and vegetable intake 
(Robinson-O’Brien et al. 2010). However, our study found no interactions between 
parenting practices and school food policy when examining the associations with 
daily fruit intake. In fact, fruit is seldom served in Finnish or Swedish schools, and 
therefore, the association between parenting practices and children’s daily fruit 
intake might be similar in both country groups.  
The fourth sub-study with its longitudinal setting suggested that having parenting 
practices in the family before children reach adolescent age is beneficial for their 
health behaviours as they grow older. Overall, few longitudinal studies about how 
parenting practices in the family predict changes in children’s health behaviours 
exist. This study showed that having more parenting practices related to meals and 
sharing more frequent family meals predicted a smaller decrease in fruit and cooked 
vegetable intake, and a smaller increase in TV and DVD viewing time. Some other 
studies have shown similar results that a higher frequency of family meals predicts a 
higher fruit and vegetable intake later in life (Burgess-Champoux et al. 2009,Larson 
et al. 2007). This finding might be an example for the clustering of energy balance-
related parenting practices (Gubbels et al. 2012,Kremers et al. 2006). Meal-related 
parenting practices and having family meals are not related to TV and DVD viewing 
as a behaviour, but as practices exist about meals there may also be rules about not 
watching TV during meals. This practice was not assessed, but one statement was 
that “in our family, one has to eat all meals at the table”, which might exclude TV 
and DVD viewing while eating. Another explanation for how family meals predict 
less TV and DVD viewing might be that those who report more family meals have 
parents who are able to be more flexible in their working times and therefore are 
able to be home at meal times. Being less alone predicted several changes in health 
behaviours. Less time alone after school predicted a smaller increase in TV and DVD 
viewing, a smaller increase in computer and electronic game use, a smaller decrease 
in sleep duration, and a smaller increase in cola and soft drink intake. Being alone 
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at home without a parent and its associations with fruit and vegetable intake have 
been examined before (Young and Fors. 2001), whereas no studies exist about the 
associations with other health behaviours or if this factor might predict changes 
in children’s daily health behaviours. In Finland, the majority of mothers work 
full time, and therefore, a high proportion of schoolchildren aged 10-12 years are 
alone for many hours in the afternoons. In this study, 76% of children had parents 
who worked full time (Lehto et al. 2009). In the project “Mukava”, schoolchildren 
had the opportunity to spend their afternoons in schools participating in different 
clubs (Pulkkinen and Launonen. 2005). One of the positive results from this project 
was that children reported that they felt less alone when they had the opportunity 
to stay at school. When children are alone for many hours, TV and DVD viewing 
probably serve as a way of having company.
6.1.1 genDeR ASpeCTS In behAvIouRS AnD In The exAmIneD ASSoCIATIonS
The gender aspect has to be taken into account when discussing the results of 
this study. Children’s daily health behaviours differed to some extent between 
genders. Boys less often ate fruit (Pro Greens) and vegetables (Hälsoverkstaden 
and Pro Greens, Table 12). This has also been seen in other studies (Currie et al. 
2012,Hoppu et al. 2010,Yngve et al. 2005,Wind et al. 2006). Our study showed 
gender differences in intake of cola and other soft drinks and also in computer 
or game console time. The same gender differences have been shown in previous 
studies (Currie et al. 2012,Vereecken et al. 2006) . Mothers were more eager to 
respond to the parental questionnaire. Therefore, most of the examined associations 
are those between mothers’ points of view and children’s health behaviours. When 
testing for differences in SOC between mothers and fathers in Sub-study I, no 
differences emerged. Parents also reported fruit- and vegetable-related parenting 
practices. Whether the gender of the reporting parent had an effect on results is 
unknown and warrants further study. This may also have affected the results of 
the adjusted analyses.
In Sub-study II, children reported parenting practices used in their families. 
The parenting practice statements did not refer separately to mothers or fathers. 
Interaction analyses examining a possible interaction between children’s gender and 
parenting practices were conducted. No interactions were found, suggesting that 
the associations were the same irrespective of the gender of the child answering. 
Other studies have examined whether gender-specific associations exist in opposite 
parent/adolescent dyads, e.g. mother’s parenting style associated with son’s BMI, 
but not daughter’s BMI, and the other way around (Berge et al. 2012). Based on 
the results, Berge et al. proposed that the opposite gender of the parent plays a 
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role in influencing the adolescent’s health behaviour (Berge et al. 2012). Taylor, by 
contrast, found that the associations between parenting styles, parenting practices, 
children’s attitudes to food and physical activity, and children’s BMI were different 
depending on whether children or parents reported the parenting style or practice 
(Taylor et al. 2011).  
6.2 STRengThS AnD weAkneSSeS of The STuDy
Assessing parenting practices widely, as this study does, and simultaneously evaluating 
several weight-related health behaviours gave a comprehensive understanding about 
the associations between family characteristics and childrens’ health behaviours. 
The possibility in a longitudinal setting of examining how parenting practices in 
this age category predict children’s changes in health behaviours gives this study 
additional value. However, several methodological limitations should be taken into 
account when interpreting the results.
Data. The Hälsoverkstaden data, used in Sub-studies I, II, and IV, had several 
limitations that may have affected the results. Firstly, the data were collected 
regionally, in the capital of Helsinki, where the inhabitants are generally highly 
educated and the economic status of families might be higher than in the general 
Finnish population. Secondly, the Hälsoverkstaden data were collected only in 
Swedish-speaking schools. The Swedish-speaking population in the Helsinki region 
generally has a fairly high socio-economic status, in that sense not differing from 
the Finnish-speaking population in the region. However, there might be other 
differences between the Finnish and Swedish populations in Helsinki, e.g. less 
physical activity organized for Swedish-speaking children or other differences that 
are not known. As a consequence, the examined associations should be interpreted 
with some caution. 
The response rate in the Hälsoverkstaden project among parent-children 
dyads at baseline was probably affected by the strict study schedule. There was 
a strict schedule when families were supposed to accept the invitation; some had 
to agree within three days. This might have led to a selection of families more 
eager to participate due to an interest in health issues. Usually, a low response 
rate diminishes the variation, which weakens the examined associations. We know 
from the conducted drop-out analyses (not published) that when only the child 
participated and not the child-parent dyad, the child had a greater intake of energy-
rich foods, more screen time, and less parenting practices at meals than children 
whose parent also participated.
The Pro Greens data of Finland were collected regionally among the Swedish-
speaking population along the west, southwest, and south coasts of Finland. The 
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data represented well the population of Ostrobotnia (west), whereas for rest of 
the areas it was representative for the Swedish-speaking population. In Finland, 
the response rate was good, contributing to the representativeness of the studied 
population. Also Sweden and Germany had regional data, whereas the Dutch sample 
was representative of the whole population. In the Netherlands, by contrast, only a 
few schools agreed to participate and the response rate among the Dutch was quite 
low, which might have affected the results in an unknown way.
Design. Three of the four sub-studies conducted had a cross-sectional design. 
Using cross-sectional data does not ascertain the direction or causality of the 
relationships investigated. Therefore, the associations between parents’ SOC, 
parenting practices, and children’s health behaviours can be seen as dual processes, 
where also children’s health behaviours determine parents’ SOC and parenting 
practices. This bidirectional relationship is supported by the socio-ecological model 
of Davison and Birch (Davison and Birch. 2001). 
Statistical analyses. The associations found between parents’ SOC and children’s 
eating habits were tested for a mediation of parenting practices related to fruit 
and vegetables. Testing for possible mediation was done by adjustments in the 
analysis. These adjustments enable us to determine whether mediation occurs, but 
do not allow the mediation effect to be analysed. Structural equation models would 
have enabled analysis of the mediation effect and should be considered in further 
studies. The study was thus limited because these analyses were not conducted. 
Nevertheless, by definition, mediation is a process where the independent variable 
is associated with the mediator, which in turn is associated with the dependent 
variable. Therefore, a longitudinal setting would have been needed had structural 
equation models been conducted. However, cross-sectional settings are often used, 
especially when the examined associations are based on theories.  
Assessments. SOC. The 13-item SOC questionnaire used in this study had a 
Cronbach’s alpha of 0.83, which is in line with previous studies, where it has ranged 
between 0.70 and 0.92 (Eriksson. 2007). This study measured only one parent’s 
SOC, mainly that of the mother. Measuring both parents’ SOC would probably have 
given a broader view of parents’ internal health resources, but it is not known how 
it would have affected the associations examined here.   
Parenting practices. Overall, the operationalization of the concept of health 
behaviour parenting practices is challenging, and numerous ways of assessing 
parenting practices exist. The Hälsoverkstaden study used parenting practice 
questions that have previously been used in the HBSC study. Despite the Cronbach’s 
alpha in this study being in line with earlier studies (Verzeletti et al. 2010a,Neumark-
Sztainer et al. 2004), whether the children understood the questions correctly 
remains unknown. However, using questions that have been used previously 
provides such advantages as the opportunity for comparison with earlier studies.
83
In Sub-study II, sleep-related parenting practices and screen-time practices were 
reported by parents, whereas children reported parenting practices related to meals. 
Parents reporting answers might reflect current norms and attitudes about health 
behaviours. Parents may give answers that they felt were socially desirable. The 
phenomenon of giving answers related to current norms and attitudes was seen in 
Hupkens’s study, which showed that upper-middle-class mothers reported taking 
health more into account than lower-class mothers when feeding their children 
(Hupkens et al. 1998).
Parental warmth and responsiveness towards the child. Children in 
this study were considered old enough to assess their own perception of warmth and 
responsiveness of their parents. Nevertheless, the proper way of assessing parenting 
style is currently under debate in scientific societies. During the International Society 
of Behavioral Nutrition and Physical Activity (ISBNPA) annual meeting in spring 
2012 in Houston, Texas, USA, a two-day pre-conference “Parenting measurement: 
Current status and consensus reports” was held. At this meeting, the concepts, 
terminology, and means of assessing parenting style and parenting practices related 
to daily health behaviours were discussed. This discussion will continue, and the 
future will probably bring about a broader agreement on the concepts of parenting 
style and parenting practices. This study relied on the parenting style concept, 
but used only the perceived warmth/responsiveness dimension of parenting style. 
Despite the classification of parenting style provided by Maccoby and Martin, how 
the parenting style concept is assessed differs. Some studies have, for example, 
chosen to investigate only some of the four styles, and this makes comparison 
between study results complex. Most studies have assessed the perceived maternal 
parenting style; future studies to evaluate paternal parenting style are warranted. To 
clarify the concept of parenting styles in relation to food, the feeding style concept 
has received attention (Blissett. 2011,Hoerr et al. 2009). Feeding style refers to the 
emotional climate in which feeding interactions take place. Feeding style refers 
to the same dimensions as parenting style, but in the former the assessments 
refer to the feeding not to the general style. In fact, feeding style has been used 
in several studies when reporting on parenting style (Blissett. 2011,Hoerr et al. 
2009).  While Darling et al. proposed that parenting style might be a moderator 
in the associations between parenting practices and children’s health behaviours 
(Darling and Steinberg. 1993), Blissett et al. have proposed that a special feeding 
style might moderate the association between feeding-related parenting practices 
and children’s eating behaviour (Blissett. 2011). 
Health behaviours. Children’s capacity to report their own health behaviour 
has been questioned, but several studies have concluded that children over the 
age of 10-12 are able to report their health behaviour (Livingstone and Robson. 
2000,Moore et al. 2008,Riley. 2004). The purpose in the sub-studies was to assess 
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the usual food intake frequency in order to rank children according to their food 
intake, and therefore, a food frequency questionnaire was an appropriate assessment 
tool. The validity of both food frequency questionnaires applied, i.e. the one in the 
Hälsoverkstaden study and the other in the Pro Greens study, have been shown to 
have good validity in children aged 11 years (Haraldsdottir et al. 2005,Vereecken 
and Maes. 2003). 
The assessment of health behaviours other than food intake needs to be discussed 
further. The other health behaviours were also self-reported, which might give a 
degree of measurement error, and as with all other questions children might have 
given socially desirable responses. Sleep duration was in our study calculated from 
bed-time and wake-up time, which were assessed at 30-minute intervals. This is 
a clear limitation of the study if the aim is to examine the total sleep duration as 
accurately as possible because use of questionnaires with response categories will 
not yield exact times. In previous studies, self-reported sleep duration has, however, 
correlated significantly with sleep duration measured by actigraphs (Wolfson et al. 
2003). How children interpreted the question of when they usually go to bed might 
also have led to bias. Some children might have given their bed-time, which does 
not necessarily correspond with when they felt asleep, which together with wake-
up time form sleeping time (Ferrie et al. 2011).
Screen time in Sub-study IV was represented by two separate variables, one for 
TV and DVD viewing and the other for playing games on a game console/computer 
and using the computer. The two screen time behaviours might be two separate 
behaviours, where those who watch much TV and DVDs do not necessarily play 
games or use the computer. Parenting practices and family characteristics might 
also be differently associated with these screen times. It is therefore a strength that 
these screen times were examined separately in one sub-study. However, summing 
the two screen times might overestimate the total screen time. It can be challenging 
for a child to separate the two behaviours, and an overestimation on both questions 
is more probable than an underestimation.  
Physical activity was assessed by a question that is commonly used; how 
many hours per week are you physically active during your leisure-time either by 
yourself or in a sports club (Vuori et al. 2004). This question has both strengths and 
limitations. It is easy and economical to ask about physical activity like this, but it 
can give opportunities to many misclassifications. Either children can over-report 
their physical activity, for example, when reporting the complete time they are in 
a sports club activity, forgetting that there is always time when you stand and wait, 
or they can underestimate their physical activity, being unable to report how long 
they are active in free playing outside a sport club activity. An underestimation can 
also arise from children forgetting that they commute to school, hobbies, etc. Asking 
about sleep duration, screen time, and physical activity in the manner done here 
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is common in other studies, e.g. the HBSC study, and using the same questions 
enables a comparison with earlier studies. A more objective way of assessing physical 
activity, sleep, and sedentary behaviour would have been by using accelerometers, 
but this would have exceeded our budget.    
6.3 ImpLICATIonS foR fuTuRe STuDIeS    
The associations between parenting practices and children’s health behaviours have 
been shown in most, but not all, studies. This can be due to several things; the 
concept of parenting practices has been assessed differently in most studies, thus 
hindering comparison between studies. Therefore, in future studies the concepts of 
parenting practices, feeding styles, and parenting styles must be defined carefully 
and similarly. Future studies are needed to define the concepts related to parenting 
in the domain of children’s daily health behaviours and to develop question items 
suitable for assessing these concepts. 
Sub-study I examined associations that have not been evaluated before, namely 
the associations between parental SOC and children’s food intake. Further studies in 
different contexts should be carried out to verify these results, and simultaneously, 
additional research in which the associations between parents’ SOC and other daily 
behaviours are examined could give additional value to the results of this study by, 
for instance, measuring the SOC of both parents. 
When analysing the associations between parenting practices and children’s 
daily health behaviours, the study would benefit from dividing children’s perceived 
warmth/responsiveness into further subgroups, as both parents warm/either 
mother or father warm, and so on, might yield additional knowledge. Moreover, 
to gain a deeper understanding of these complex associations, further studies are 
needed. In all three sub-studies, parenting practices were assessed without any 
gender aspects. Berge et al. have suggested that the parenting practices should be 
assessed separately for mothers and fathers and then the associations with boys and 
girls daily health behaviours examined separately (Berge et al. 2012). The authors 
proposed this based on their results, which convey that the opposite gender of the 
parent may play a role in influencing the adolescent’s health behaviour (Berge et al. 
2012). Together with a more clear taxonomy of the concepts, more gender-specific 
studies would provide additional knowledge to the field. 
Overall, most studies exploring associations between parenting practices and 
children’s daily health behaviours use food intake as the outcome. Compared with 
the field of parenting practices related to foods and eating, the concepts of parenting 
practices related to physical activity, screen time, and sleep habits are less explored 
and less operationalized. These parenting practices must first be more structurally 
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operationalized, and thereafter, more cross-sectional as well as longitudinal studies 
examining the associations between parenting practices concerning physical activity, 
screen time, and sleep habits and children’s daily health behaviours should be 
conducted.  
Another plausible explanation for the inconsistent results between previous 
studies and ours regarding parenting practices, parenting styles, and children’s 
daily health behaviours might be the moderating effect of parenting style on the 
associations. The way children perceive parenting practices and how they react 
to them are also relevant. Some studies have explored the interactions between 
parenting practices and young children’s temperaments, but this is a relatively new 
area of research (Gubbels et al. 2011).    
6.4 ImpLICATIonS of fInDIngS 
Several associations between family characteristics and children’s daily health 
behaviours were found. These associations are in accordance with the concept 
often applied in health promotion-creating arenas supporting health and health 
behaviours. The family can be seen as one of the important health-promoting arenas 
for children. This study also showed that when children grow older and many daily 
health behaviours change in an unfavourable direction, family characteristics that 
have existed in the family seem to counteract these changes. Based on this, parents 
should be seen as a resource when promoting daily health behaviours in children. 
Parents should be encouraged by, for example, parent meetings in schools to have 
explicit practices regarding food and eating, limited screen time, and consistent 
bed-times. However, children’s health behaviours are not entirely related to existing 
parenting practices; many other factors may play a role. This study showed, albeit 
not unequivocally, that practices are more strongly associated with an expected 
behaviour when the child also perceives warmth and responsiveness. Therefore, a 
general message when targeting parents concerning promotion of children’s health 
behaviours should be that parenting practices enhance children’s health behaviours, 
but adherence to practices is stronger if the child simultaneously perceives warmth 
and responsiveness. 
This study also indicated how important it is that parents have internal health 
resources; these serve as a resource also parenting. Parents’ SOC has, to the best 
of our knowledge, not been studied as for a determinate for children’s daily health 
behaviours, but its potential influence on children’s daily health behaviours should 
be considered in health promotion. Parents with a strong SOC probably also have a 
stable SOC, and therefore, the message in health promotion should be to promote 
stronger SOC levels in those with low or fluctuating levels. Nevertheless, using a 
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salutogenic approach when encouraging parents to limit screen time or to have 
consistent bed-times will do no harm, regardless of parents’ SOC level. Using 
a salutogenic approach in practice means that parents perceive the advice and 
instruction regarding their parenting practices as meaningful, manageable, and 
comprehensive in their families’ daily life. Good venues for promoting parenting 
practices and parents’ SOC have yet to be identified. Traditionally, schools in Finland 
have been such health-promoting arenas. The results from this study showed that 
in countries where free school lunches are served, parenting practices are important 
for children’s fruit and vegetable intake, but the association is not as strong as in 
countries where parents are responsible for what children eat at lunch on school 
days. Therefore, schools producing meals seem to be a good health-promoting area, 
at least for daily fruit and vegetables.
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7 conclusions
This interdisciplinary study showed that family characteristics, such as parenting 
practices, are important determinants for 10- 11-year-old children’s daily health 
behaviours. Therefore, a general conclusion is that children’s daily health behaviours 
comply better with recommendations if children perceive that they are subject to 
parenting practices related to the health behaviours. When promoting favourable 
health behaviours, children who perceive their parents as warm and responsive 
comply better with health behaviour recommendations. An unexpected result was 
that children who reported their parents as less warm and responsive complied 
better with recommendations concerning screen time and intake of energy-rich food 
as the number of parenting practices increased. As the study was cross-sectional, it 
was not possible to conclude anything about the direction of the association. Parents 
and families are important for daily health behaviours, but schools, specifically 
school lunch policies, can also promote daily health behaviours. The association 
between parenting practices and vegetable intake was stronger in countries where 
no free school lunch is served than in countries with a free school lunch. From a 
health promotion view, it would be ideal if schools and families work together to 
promote favourable daily health behaviours. On the other hand, in cases where 
families do not have the resources to focus on daily health behaviours, schools can 
have an important role in promoting favourable health behaviours. This study also 
showed that parents’ internal health resources, here assessed as parents’ SOC, is 
associated with children food intake and meal pattern. Therefore, the results increase 
understanding of the impact of parents’ internal health resources on children’s eating 
behaviour. Still, in order to broaden and deepen the understanding in this area, 
more studies aiming at examining the associations between parents’ SOC and other 
daily health behaviours are needed. Having parenting practices predicted several 
favourable changes in children’s daily health behaviours. This is an important finding 
since it confirms that parents are able to impact children’s daily health behaviours. 
In conclusion, family characteristics, such as parenting practices and parents’ 
internal health resources, were associated with children’s daily health behaviours. 
These results comply with the socio-ecological model of childhood overweight and 
obesity of Davison and Birch (Davison and Birch. 2001). The knowledge added by 
this study is useful in families, schools, and health care and in planning and carrying 
out health policies for promoting daily health behaviours and healthy weight status 
development among school-aged children.
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Appendix 1. The sense of coherence questionnaire
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Appendix 2. Factor-loadings for the two food indices energy-rich and nutrient-dense foods. Loadings in 
boldface are included in the indices. 
Component
Food Energy-rich Nutrient-dense
Fruit -0.004 0.716
Vegetables- raw 0.032 0.737
Vegetables- cooked -0.012 0.705
Cola and other soft-drinks 0.683 0.014
Hamburgers, hot dogs, 
pastries 0.742 -0.058
Pizza 0.707 0.001
Crisps, popcorn 0.744 -0.023
Sweets 0.596 0.049
Dark bread -0.084 0.674
Eigen values 3.25 2.3
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